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SYNOPSIS 


This circular is an effort to bring together and present in 
concise form some of the more outstanding facts relative to 


‘the growth and development of the cotton industry in the State 


of Texas from the time of its early introduction to the year 
1920. In certain connections, however, more recent data are 
given. 

‘Cotton is reported to have been found growing wild in Texas 
as early as 1527. There was some cotton production in the 
vicinity of San Antonio late in the eighteenth century, but little 
is known of the amount produced. Cotton growing on a com- 
mercial scale was first introduced by the American colonists 
under the leadership of Stephen F. Austin. Production by 
decades has been kept on cotton growing in Texas since 1849, 
the first census for the State. Since this date the cotton frontier 
in Texas has shifted several hundred miles to the west. 

The cotton belt. of Texas has been considered under four 
divisions, namely, East Texas, the Blacklands, South Texas, 
and West Texas. Emphasis has been placed on a comparison 
of the production features of these areas. All areas show an 
absolute increase in acreage. In the Blacklands the rate of 
increase has declined gradually from 91 to 11 per cent. West 
Texas showed a big increase in acreage until 1910, but from 
1910 to 1920 it seems that very little more has been done than 
to hold the acreage reached in 1910. It is well known, how- 
ever, that this area has experienced an unusual development 
during the past five years. East Texas has made a gradual and 
substantial gain in every decade except that ending 1910. A 
gradual decline in the rate of acreage increase is shown by 
South Texas, with the exception of 1920, which shows a ma- 
terial increase over 1910. There is both an absolute and rela- 
tive decline in production for all areas except West Texas for 
both 1910 and 1920. ; 

The greatest potential cotton acreage is in the West Texas 
area, and is conservatively calculated to be about 10,000,000 
acres. This area is subject to certain hazards such as a short 
growing season, limited rainfall, wind and hail, but to offset 
these drawbacks it has the advantages of fertile soils, a topog- 
raphy favorable to the use of modern equipment, freedom from 
boll weevil, and very few troublesome weeds. The fact that 
the grain sorphums can be grown very successfully as a feed 
crop adds to the. stability of the area for cotton production. 
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COTTON PRODUCTION IN TEXAS 


L. P. GABBARD, Chief, 
Division of Farm and Ranch Economics. 


H. E. REA, Assistant, 
Division of Farm and Ranch Economics. * 


Cotton is an important commodity of commerce in the trade of the 
world. It is not only the greatest crop of the South, but the greatest 
commercial crop of the United States. 

The world cotton crop harvested in 1924 is estimated to be 24,700,000 
bales of 478 pounds. . According to the census report of March 20, 
1925, the United States crop for 1924 was 13,630,608 running bales. 
Of this amount the State of Texas produced 4,851,873 bales. Stated 
in percentages the United States produced 55.18 per cent of the total 
world crop, while Texas produced 19.64 per cent of it, and 35.59 per 
cent of the nation’s crop. 

In the State of Texas cotton is by far the most important crop. 
For the year 1924 the acreage planted to cotton was 16,198,000, with 
a yield of 4,851,873 bales, worth, with seed included, about $620,000,000. 
This is more than the value of all other crops in the State combined 
and seven times the value of corn, our next most valuable crop. 

A. better understanding of the high rank which Texas holds among 
the States of the cotton belt can be had through a brief examination 
of the westward shift of cotton production in the United States. Fig- 
ure 1 compares the production of these several States by periods of ° 
20 years from’1839 to 1919. 

As early as 1839 Texas and Arkansas had just begun to grow cotton. 
The amount grown by them at that time is too small to be indicated 
in the diagram. Oklahoma, then the Indian Territory, shows no de- 
velopment till 1899. From 1839 to 1859, there was not only a great 
shift in the cotton area but a marked increase in production. During 
this period railroads had been built from the coast to the interior of 
States like Georgia, Alabama, North Carolina, and South Carolina, 
while the Mississippi River furnished excellent transportation facili- 
ties for the cotton grown along its alluvial bottoms. Texas and Ar- 
kansas appear as new territory at this time. 

During the period from 1859 to 1879 the cotton industry suffered 
severely from the effects of the Civil War. The blockade during the 
war temporarily ruined the industry and the reconstruction period 
retarded its growth, particularly in the old cotton States, where the 
plantation system very largely prevailed. It was during this period, 


*At present, Superintendent of Substation No. 5, Temple, Texas, 
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FIGURE 1. 


Number of Bales of Cotton Produced in Texas Compared With Other States by Twenty-year 
Periods. (Data from U.S. D. A. Yearbook 1921, page 331.) 


and especially following the Civil War, that Texas and Arkansas be- 
gan to contribute materially to the cotton crop of the United States. 

From 1879 to 1899 production in the United States doubled, due 
very largely to an increased acreage of new land in the West. It was 
during this period that cotton production in Texas was trebled. This 
was a period of railway expansion and especially in the black waxy 
prairie region. It was during this period, too, that Texas took and 
has since held the lead in cotton production over her sister States in 
the cotton belt. 


Early History of Cotton Growing in Texas 


Since Texas holds such an enviable position among the cotton pro- 
ducing States, it is thought proper to devote some time to the de- 
velopment of the crop in the State from its early beginning up until 
the present time. 

Information relative to the origin of cotton growing in Texas is 
meager. It is known that Spanish explorers found cotton growing 
wild in Texas at an early date. Cabeza de Baca relates that he found 
cotton growing wild when he traversed Texas during the period 1527-36. 
There was some cotton production in the vicinity of San Antonio late 
in the eighteenth century, but little is known of the amount produced. 
Cotton growing on a commercial scale was introduced by the American 
colonists, the first of whom came with Stephen F. Austin and settled 
on the banks of the lower Brazos River in 1821. Historical accounts 
which are now available point to the fact that one of the chief aims 
of these early colonists was to grow cotton on a commercial scale. A 
few incidents in the early history of Austin’s Colony amply puPRUR 
this claim. 

On December 23, 1820, Moses Austin, father of Stephen F. Austin, 
was summoned to appear before Colonel Don Antonio Martinez in the 
city of San Fernando de Bexar. One of the many questions asked 
Austin was his purpose of coming to the province of Texas, to which he 
replied through an interpreter: “* * * * to provide for his sub- 
sistence by raising sugar and cotton.” Stephen F. Austin, in an ad- 
dress to his colonists June 5, 1824, stated that cotton was the prin- 
cipal crop which was to raise them from poverty. Again in a me- 
morial to the Legislature, December 22, 1824, he asked that his col- 
onists be protected against foreign indebtedness, and remarked: 
<‘z# * * * they will, however, be able by cultivating cotton to pay 
all of their debts if time is given them * * *.” On another occa- 
sion Austin makes the following recommendation to Governor Rafael 
Gonzales: “Nothing but foreign commerce, particularly the exporta- 
tion of cotton to Europe, can enrich the inhabitants of this section 
of the State.” J. E. B. and Stephen F. Austin, in a letter to Emily 
M. Perry, June 15, 1826, write: “Our crops are very promising this 
season. Considerable cotton will be made which will be inferior to 
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mone made in any part of the U. 8S.” Another letter from Stephen F. 
Austin to his sister, Emily M. Perry, under date of August 21, 1826, 
from San Felipe de Austin, states: “Our cotton is of superior quality 
and produces very well, the average height of cotton on the bottom 
lands is 9 to 12 feet and yields generally 2500 to 3000 pounds to the 
acre.”+ 

Additional information on the early production of cotton in Texas 
is furnished by a “Statistical Report on Texas,” by Juan N. Almonte, 
1835, in which he states that in 1833, two thousand bales of 450 pounds 
to the bale were ginned in each of the Departments of Brazos and Nacog- 
doches, Texas. In the first there were three or four cotton gins with 
as many presses, and two or three gins with as many presses in the 
Nacogdoches area. Although the information available is meager and 
fragmentary it is sufficient to indicate that cotton was one of the first 
and most important commercial crops grown by these early settlers 
in Texas. 


The Shift of Cotton Production Westward 


Detailed and consecutive records of cotton growing in Texas began 
with the census of 1849, the first taken after Texas had been annexed 
to the Union. This showed a production of 58,073 bales for the State. 
Since then the cotton frontier in Texas has shifted several hundred 
miles to the west. At that time it was confined to small areas in Hast and 
South Texas, whereas at present, counties as far west as Lubbock, Lynn, 
and Dawson are considered important cotton producing areas. A very 
clear and graphic picture of this westward expansion is portrayed in 
Figures 2-9, inclusive. From these it will be observed that in 1850 
cotton production was confined almost entirely to two regions. The 
first and most important of these was located along the Brazos River 
from its mouth inland about 150 miles. Brazoria, Matagorda, Fort 
Bend, Austin, Colorado, Washington, Grimes, and Burleson were the 
chief counties of this area. The second region was located in the 
northeastern and eastern part of the State and included Harrison, Cass, 
Bowie, Red River, Lamar, Rusk, Panola, and Cherokee Counties. These 
regions were accessible by water to such towns in Louisiana and Mis- 
sissippi as Vicksburg, Natchez, New Orleans, and Natchitoches. The 
settlers could bring supplies up the rivers to their new homes and float 
their farm products, principally cotton and grain, back down these 
streams to a market. ‘The abundant supply of timber in both regions 
furnished excellent material for building their homes, for enclosing 
their fields, and for fuel. 


‘Annual Report of American Historical Associations (1919). “The Austin 
Papers,” Vol. II, Parts I and IT. 


“Ihe Southwestern Historical Quarterly, Vol. XVIII, January 15, 1925, No. 3. 


FIGURE 2. 


Distribution of Cotton Production in Texas for 1850. 


(One dot equals 1,000 bales.) 


FIGURE 3. 


Distribution of Cotton Production in Texas, 1860. 


(One dot equals 1,000 bales.) 
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FIGURE 4. 


Distribution of Cotton Production in Texas, 1870. 


(One dot equals 1,000 bales.) 
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(One dot equals 1,000 bales.) 


Texas, 1880. 
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Distribution of Cotton Production 


FIGURE 6 


Distribution of Cotton Production in Texas, 1890. 


(One dot equals 1,000 bales.) 
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FIGURE 7. 


(One dot equals 1,000 bales.) 


Texas, 1900. 
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Distribution of Cotton Product 


FIGURE 8. 


(One dot equals 1,000 bates.) 


Texas, 1910. 
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FIGURE 9. 
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(One dot equals 1,000ubales.) 
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The deep fertile river valley soils were well suited to the growing 
of cotton and other crops, and it is not difficult to see how cotton came 
to be an important crop among the early settlers. Many of them came 
from the older cotton States to the east and already knew how to grow 
eotton. Its cultivation required no specialized: knowledge. The. ma- 
chinery necessary to grow the crop was relatively simple and inex- 
pensive. Cotton at that time was the one non-perishable crop which 
could be produced and shipped back to the ever-increasing Atlantic 
seaboard and Gulf market centers. 

A number of factors have contributed to the westward expansion of 
cotton culture in the State. Undoubtedly the relative cheapness of 
land on the frontier has been a strong force drawing settlers from the 
regions more densely populated and having higher priced lands. ‘The 
development of roads and railroads have done much to accelerate this 
movement. The Galveston, Harrisburg & San Antonio was the first 
railway in the State reaching Harrisburg from Louisiana in 1852 and 
San Antonio in 1877. Work on the Houston & Texas Central began 
in 1853 at Houston and the line gradually extended until it reached 
Denison in 1873. The Texas & Pacific was built from Shreveport to 
Longview in 1873, from Texarkana to Marshall in 1875, and extended 
to Fort Worth in 1876. The Missouri, Kansas & Texas crossed the 
Red River from Parsons, Kansas, to Denison in 1873 and later ex- 
tended its line down through the Blackland area. This brief mention 
of the early construction and routes followed by some of the leading 
railways of our State is made because railway expansion was closely 
followed by a rapid increase in cotton production. 

The Texas Agricultural Experiment Station through its soil sur- 
veys, and especially through its main and substations has done much 
not only to facilitate this westward shift in cotton growing, but has — 
contributed greatly to its stability. This has been done principally 
by testing varieties, and introducing new crops better suited to the area. 
The introduction and development of the grain sorghums and Sudan 
grass for West Texas is a splendid illustration of what the Experiment 
State has contributed to the expansion of cotton growing in Texas in 
that these crops have made local supplies of feedstuffs available to the 
cotton grower. 


The Four Principal Cotton Growing Areas of Texas Compared 


Thus far attention has been centered on the cotton belt of Texas 
as a unit in the cotton belt of the United States. At this juncture it 
is thought well worth while for purposes of further study and com- 
parison to break the State up into certain of its distinct cotton areas. 

The main cotton belt of Texas divides itself naturally into four 
important areas, namely, the Blacklands, West Texas, East Texas, and 
South Texas. Their locations and extent are indicated in Figure 10. 
The factors on which these divisions are based are almost entirely 
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physical, though certain attendant economic differences will be recog- 
nized. The most contrasting features are those of topography, soil, 
climate, and vegetation. A brief description of each area will help 
to make this contrast more evident. 


FIGURE 10. 


The Four :Primary;Cotton Focsnsiog Areas of the State. (One dot equals 10,000 bales.) 
(U. S. Census, 1920.) 


The Blacklands 


The Blackland area as here designated is a strip of country approxi- 
mately 300 miles in length and averaging 50 to 60 miles wide. It 
comprises all or a part of 2% counties with a total area of almost 
15,000,000 acres. It is 8.8 per cent of the total area of the State. 
The soils are dark, fertile, usually deep, and very largely calcareous. 
The clay and clay loam soil types predominate. The surface is un- 
dulating to rolling, with an average elevation of about 500 feet. The 
greater part of this region was originally a prairie. The trees which 
grow are confined to the valleys along the streams. The climate of 
the region is mild with a mean annual rainfall of 30 to 40 inches, a 
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mean annual temperature of 64 to 70 degrees, and a growing season 
of about 245 days. 


West Texas 


The West Texas area as designated includes the principal cotton 
growing counties west of the Blacklands as shown by the 1920 census 
report. The 41 counties included have an area of almost 25,000,000 
acres, which is about 15 per cent of the total land area of the State. 
This area may be divided into two distinct physiographic regions. The 
part to the west and northwest is a high plain ranging in elevation 
from 3000 feet in the south to more than 4000 feet in the north. It 
is generally level and treeless. The soils vary from sands to clay 
loams, with fine sandy loams predominating. ‘This high plain is bor- 
dered on the east by an escarpment of rough lands leading down to 
the lower, or rolling plains. The rolling plains of West Texas are 
described in the Reconnaissance Soil Survey of Northwest Texas as 
“x * * * prairie plains, varying in topography from gently undu- 
lating to rolling and hilly.” It has an elevation of from 1500 to 2000 
feet. The soils vary from sands to heavy clays. The rainfall for the 
entire region ranges from 18 to 30 inches. The mean annual tem- 
perature is 58 to 66 degrees. The growing season at Plainview on the 
high plains is 188 days, and 225 days at Haskell on the lower plains. 


East Texas 


The 33 counties included in the Kast Texas area contain more than 
15,000,000 acres, which is slightly above 9 per cent of the total land 
area of the State. This region has an elevation of’ about 400 feet. 
Its surface is broken to hilly with the exception of the bottoms along 
the streams, which are level. The soils are predominantly sands and 
sandy loams. They are not unusually fertile, but respond readily to 
treatment. The mean annual rainfall is 49 to 50 inches, the heaviest 
of any of the cotton areas.. The mean temperature ranges from 64 
to 69 degrees. The growing season for the area is about 240 days. 
This is the wooded region of the State and was originally covered with 
a dense forest. 


South Texas 


The area designated as South Texas comprises 19 counties and 
contains slightly less than 10,000,000 acres, which is almost 6 per cent 
of the total land area of the State. The elevation of this region ranges 
between 400 and 200 feet and is generally level. It is drained prin- 
- cipally by the lower Brazos, Nueces, and Colorado rivers. At intervals 
of a few years these streams overflow their banks and flood the sur- 
rounding country. During periods of heavy rains the low flat lands 
of the coastal plains region suffer from too much water. ‘The soils are 
clays and sandy loams, and for the most part fertile. The rainfall is 
from 30 to 45 inches. The temperature ranges from 69 to 72 degrees 
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and is higher than any of the other cotton areas. The growing season 
is 260 days and above. 


Productive Features of These Areas 


A discussion of the productive features of the four primary cotton 
areas of the State is made with a desire to show (1) their respective 
ranks as to volume of production; (2) density of production; and (3) 
dependability. 

TABLE 1. 


Cotton Acreage and Production of the Four Areas Compared for 1920* 


Area Acreage Bales 
Black Lands wcacesa: c.sveue o-oulei-ohacey och ace, oi acres auiennte: aitemtenaiten oselteraaletn: te tenaeaeaets 4,367,182 1,094 ,060 
Wiest “Pex asic iviek oon tocitets os Slats nosey anetoreeel nial ocela Rete maaeer enue teat One 1,842 ,240 874,882 
Boast Tex agy ca ecoc. wie reee ase ave lGnaud oie: e Golereahatens euauete cake ve col tama als Cl aretaeuetels 2,571,808 472,240 
South eT xa’. ss ese cic woes cauctiars tee i ayadone steve leelene oe ce oheeetetthates alice srecabeeee 1,350,762 148 ,652 


*Census report, 1920. 


In Table 1 the four areas are compared as to volume of production 
by the absolute number of acres of cotton planted and bales harvested. 
The census figures for 1920 are used. From this one readily observes 
that the Blackland area ranks first both in acreage and production 
with West Texas coming second in production and third in acreage. 
East Texas, on the other hand, ranks second in acreage, but third in 
production. South Texas ranks fourth both as to acreage and pro- 
duction. A high concentration of volume in a given area should do 
much to facilitate many growing and marketing operations. In addi- 
tion to volume of production, density, and the dependability of pro- 
duction, or the likelihood of the area to produce a uniformly high yield 
each year, are of much greater significance. 


TABLE 2. 
Per Cent of Total Land Area Taken Up by the Four Primary Cotton Areas of Texas* 


Total land Per cent of 
Area area the land area 
included of the State 
RI eI OR AS acs! 5i..n; She dhbrm «fave erate ate) tPe anc ER ene renee eee 167 ,934,750 100.00 
BSAC ANE, ascyarn, Puunieseis ia ohh toe cashaniaan ta. eR Or ee 14,787 ,204 8.8 
IWVGBE SGX ABs creta casino) viccesettiey alee > Cate a Tee 24 ,808 ,780 14.8 
Ee 1S Ch ed ee Me ANGIE oes Dah nc PH ee 15 ,480 ,520 EA 
SOUUH OK AS vice sens. aiaen wlotwat Scan ser clei ncn enna an a ee 9,829,120 5.85 


*Census Reports. 


A series of three tables will be given so that the reader may better 
understand the relative density of the cotton crop for the areas being 
compared. In Table 2 the number of acres occupied by and the per- 


centage this is of the area of the entire State is given for each cotton 
area. In Table 3 both acreage and production are given for these 
areas in percentages covering the decades from 1880 to 1920, inclusive. 
At first sight this table may appear a bit complicated, but closer 
examination and study should reveal the simple comparison involved, 
and from the five decades used a more reliable idea should be obtained. 


TABLE 3. 


Percentage of Total Crop_of the State Planted and Produced in Each of the Primary Cotton 
; Areas of Texas* 


Acreage Production 

Area 
1880 | 1890 | 1900 |} 1910 | 1920 | 1880 | 1890 | 1900 | 1910 | 1920 
Total 87.77| 85.84) 97.75| 83.88] 87.91 | 88.34] 84.60} 88.11) 86.41] 87.13 
Blacklands........ | 39.38] 41.68] 56.45) 39.57] 37.90 | 39.39] 43.82! 47.32] 46.24] 36.81 
West Texas ooo .ue. 03.05} 04.74] 06.81) 18.36) 15.98 | 01.51] 05.10] 04.57] 13.47] 29.43 
fast Dexasl es. ayic.- 35.80| 29.41) 24.37) 17.73) 22.31 | 36,69] 24.23] 24.24) 19.28] 15,89 
HOUGH CLExass.. ogee 09.49} 10.01) 10.12} 08.22) 11.72 | 10.75) 11.45) 11.98] 07.42] 05.00 


*Census Reports. 


Parts of Tables 2 and 3 are combined in Table 4, in which the four 
primary cotton areas are compared with the entire area of the State, 
the cotton area of the State included, and the percentage of the pro- 
duction accounted for. From this the importance of the Blacklands 
must be strikingly evident. This area comprises only 8.8 per cent of 
the total land area of the State of Texas, yet, in 1920, 37.9 per cent 
of the total cotton acreage planted in the State was planted in the 
Blacklands, and 36.81 per cent of all the cotton harvested in the State 
was crowded into this area. In other words, almost 40 per cent of 
cotton production and acreage is found on less than 10 per cent of 
the land area of the State. 

TABLE 4. 


The Four Primary Cotton Areas Compared as to the Percentage of the Total Area of the State 
Occupied, and as to the Percentage of Both the Cotton Acreage and 
Cotton Production Accounted for by Each Area 


Per cent of Land | Percentage of the| Percentage of 
Area Area of the Cotton Area of Bales of the 
State the State, 1920 State, 1920 
AAC LAOS oe, vig il. « wha vices chslsie 9.519, 3/a\cr 8.8 37.90 36.81 
ORE MACE AS A Mbretallecds nc nhatets wusTbigy ces @ 14.8 15,98 29.43 
Wise CCAS: atte a sie ase e ous Brea arte 9.2 22.31 15.89 
Se ATT Li Me RAS ey is ¢) sjalleytle.ax (exitiersheiaya 5.85 ye 5.00 


In addition to having a knowledge of the volume and density of 
cotton production in the four cotton areas, one wishes to know some- 
thing of their dependability for the growing of this crop. Specifically 
one wants to know the behavior of the area over a long period of time. 
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Is it relatively uniform from year to year in its yield per acre, or sub- 
ject to violent fluctuations? Not only is it uniform, but at what level, 
high or low? In other words, one wishes to know something of the 
number and nature of the hazards to which the area under consider- 
ation is subject. 
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A Five-year Moving Average of the Yield of Lint Cotton Per Acre of the Four Primary Cotton 
Areas of Texas* 1899-1922 


Yield per acre over a period of years has been chosen as a satisfactory 
method of illustrating the dependability of these areas. In Figure 11 
is a graph showing a five-year moving average of the yield of lint 
cotton per acre for each area. The greatest degree of uniformity is 
exhibited by the Blacklands and East Texas. South Texas and West 
Texas show a greater tendency to fluctuate, and especially is this true 
in the case of West Texas. The Blackland area is uniformly high, 
while Hast Texas is uniformly low. West Texas shows the greatest 
tendency to fluctuate. The annual yield per acre for this area shows 
a range from 492 pounds in 1905 to 30 pounds in 1918. The years 
of low yield in West Texas are partially neutralized by the years of 
high yield, but not completely. The weighted average of yield per 
acre for the’ Blacklands for 1899-1922, inclusive, is 183.9 pounds, 
while for West Texas it is 161.3 pounds. The extent of the variation 
may be made more striking when it is stated that the coefficient of. 


Ronee roduction per acre is calculated, based on the ginners’ reports and on the cotton acreages 
reported both by the U.S. D. A. Yearbooks and the U. S. Census for the périod covered. 
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variation for West Texas is 58.8 and that of the Blacklands 23.8. 
Thus the degree of variation from the average is twice as great for 
West Texas as for the Blacklands. While this tendency to vary widely 
is a disturbing factor in the organization arid management of the farm, 
it may be offset very materially if a feed reserve, and where possible, 
a money reserve is kept as a protection against such emergencies. 
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FIGURE 12 


Long Time Trend of the Yield of Lint Cotton Per Acre for the Four Primary Cotton Areas of 
Texas* (The line of least squares is used.) 


The trend of the per acre yield for a 20-year period may be more 
readily comprehended if reduced to a straight line. This fact is dem- 
onstrated in Figure 12. In this connection we are chiefly interested 
in the question of what is happening to acre yields in these areas. 
Briefly summarized, all areas show a decline in yield. The steepest 
decline is exhibited by the solid line representing the Blacklands, 
while next to this comes Hast Texas, West Texas, and South Texas, 
respectively. South Texas has shown the least decline in per acre 
yield over the period considered. Undoubtedly the rather recent ex- 
pansion in the region of Corpus Christi has tended to hold the per 
acre yields high for this area. 

Evidently there is some explanation of this general decline and some 
remedy. for it. Take the Blacklands, for example, and what else 
could be expected? The thing to be wondered at is that the yield has 
remained as high as it has. Cotton has been grown in this area rather 
extensively for the past 50 years. During this period live stock has 


70h duction per acre is calculated, based on the ginners’ reports and on the cotton acre- 
ages feported both by the U. S. D. A. Yearbooks and the U. S: Census for the period covered. 


declined steadily, legumes have been almost entirely ignored in the 
cropping system, cover crops are rare, green crops to be turned under 
are much rarer, while frequently the old cotton stalks are plowed out, 
raked and burned, leaving the least possible amount of vegetable matter 
in the soil. Only recently have farmers begun to terrace and protect 
their land against erosion. This is a step in the right direction, but 
it will not suffice for all of the other shortcomings. An improvement 
in the system of farming calls for an improvement and standardization 
of varieties of crops grown, especially does this apply to cotton. 


TABER MS: 
Cotton Acreage of the Four Areas Compared.* 
(a) 
Areas 1880 1890 1900 1910 1920 
Blacklandstap ine cunstas eter asteece 858 ,076] 1,639,963} 3,042,612) 3,929,480) 4,367,182 
VEST ORES = rats wyececeteles ocelettaie hne iar cee 66 , 642) 186 ,497 474 ,499| 1,824,085] 1,842,240 
Miast ah Oxash evictdiewes ces cote alan erie 780 1074) 1,157,499] 1,696,391) 1,761 ;098) 2,571,808 
OWEN Le ASE ple gers hit otemiiat oor 206 B59) 401,611 shiaarace 815,898] 1,350,762 


*U. S. Census. 


Rate of Acreage Increase Devoted to Cotton in the Four Areas for Each Decade. 
(b) 


Areas 1880 | 1890 | 1900 1910 1920 
Blacklands'; victuals cde Poa wanve aa etieeele Mere tere | 91.12 85.52 29.14 1143 
Wests Mex ds atic tna charter ts co eanemesnsee lie teeta eras \ 179.84 154,42 284.42 00.99 
Mast (hexassjnn ctaahate cSt autres «mete MONOMER aie 48 .28 46.55 , 03.81 46.03 
SOULE ERAS, se scncts rap ialels Mistare siete iret amine 94 o 75.36 15.84 66.55 


Trend of Acreage and Production in the Four Areas Compared 


Prior to 1870 cotton growing in Texas was confined almost entirely 
to the Hast and the South Texas areas. This was due very largely to 
the presence of waterways at that early date. By 1880, railways had 
reached the fertile inland regions and cotton growing was developing 
rapidly in these areas. In Tables 5 and 6 is shown the trend both 
in acreage and production for the four areas from 1880 to 1920 by 
decades. All areas show an absolute increase in acreage. In the 
Blacklands the rate of increase has declined gradually from 91 to 11 
per cent. West Texas showed a big increase in acreage until 1910; 
from 1910 to 1920 it seems that very little more was done than to 
hold the acreage reached in 1910. East Texas has made a substantial 
and consistent gain in every decade except 1910. A gradual decline 
in the rate of increase was shown in South Texas with the exception 
of the past decade, which showed a marked increase over 1910. 
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TABLE 6. 
Cotton Production in the Four Areas Compared 1880-1920* 
(a) 
Area 1880 1890 1900 1910 1920 


317 ,272 646,198) 1,186,043) 1,135,445} 1,094,060 
2,23 ,140 114,741 ,236 874 ,882 
295 ,518 356 ,593 607 ,545 473 ,593 472,240 
86 ,629 168 ,594 300 ,304 182,173 148 ,652 


*U. S. Census. 


Rate of Increased Production of Cotton in the Four Areas. 


(b) 


Areas 1880 1890 1900 1910 1920 
Beers hike ne wha dine el tatacetcss ee eels ors 103.67 83.54 —4.23 —3.64 
SG ME ORAS chereeas ich cea Ga Wage tpllicbalale Suayelntes 51.48 52.70 187.81 164.47 
RIG TOMAIESE ASC cic 05 bre ciate storey bir Ch ileie i, « Seca aus, 20.66 70.37 —22,.04 —00.28 
Somth a heras ss ea cechen cates cece [lc onameiee 94.61 78.12} —39.33] —18.40 


*U. S. Census. 


Possibilities of Cotton Expansion in Texas 


Already in the movement of cotton across the belt from east to west 
practically all areas have had a trial and the north and the south 
boundary lines have been pretty definitely fixed. Changes in the price 
of cotton along with the development of earlier maturing varieties 
will, of course, cause this line to fluctuate more or less from time to 
time. Furthermore, it may be said that this belt is pretty closely 
settled with most of the suitable agricultural land under cultivation 
as far west and including the Blacklands of Texas. This means that 
such possibilities as remain for increased cotton production in the > 
State are confined very largely to West Texas. What, may we ask, 
are the possibilities for expansion in this area? 

The area under immediate consideration is designated in Figure 13. 
This does not include all of the West Texas cotton area, but it does 
include that area having the greatest potential possibilities for cotton 
production. It includes 62 counties and contains 37,215,000 acres. 
When doubtful areas, due to lands which are too dry, too rocky, too 
rough, and too sandy, etc., have been subtracted there is left 24,500,621 
acres suitable for cultivation. From this subtract 4,255,291 acres, the | 
amount in crops for 1920, and there remains 20,245,330 not in cul- 
tivation. This may reasonably be expected to go into cultivation in 
the future. In fact, it has been going into farms very rapidly during 
the past few years. Assuming that 50 per cent of this potential crop 
area will be devoted to cotton means a possible expansion of 10,000,000 
acres. 

It is well to recognize the fact that this area is subject to hazards 
of drouth, wind, hail, and frost. Over against these limitations are 
certain outstanding advantages. To begin with, the land is fertile, 
smooth, easy to cultivate, and remarkably free from weeds and grass. 
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FIGURE 13. 
The New and Expanding Cotton Area of Texas. 
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One man is able to cultivate a relatively large number of acres. Fifty- 
five farmers in Lubbock County, 1923, selected at random, cultivated 
an average of 88 acres in cotton. Very little chopping and hoeing is 
done. The area has not as yet suffered from the ravages of the boll 
weevil, and there is very little likelihood of its ever being troubled 
with this pest. From the best data available, 4 years out of the past 
24 have been either short or failures. On the other hand, the yield 
for eight years was higher than for any of the other areas compared. 
Substations Nos. 7 and 8 of the Texas Agricultural Experiment Station 
have done much to introduce, test, and develop varieties of cotton. 
Substation No. 8 at Lubbock, Texas, on the high plains, shows an 
average yield of 348 pounds of lint cotton for the period from 1912 
to 1921, inclusive. Substation No. 7 at Spur, Texas, just off the 
eaprock on the lower plains, in a period of nine years had three fail- 
ures, one due to drouth and two to hail, and then made an average 
yield of 160 pounds of lint cotton per acre for the entire period. It 
is very evident that the good years tend to offset and make up for the 
poor ones. It should be understood, however, that the farmer in this 
area should be prepared to withstand a few lean years and an occa- 
sional failure over a period of 25 years. If no attempt is made to 
build up a reserve and spread the fat years over the lean ones such 
times will be found very trying and in some cases no doubt disastrous. 


SUMMARY 


Attention has been called to the fact that Texas is now producing 
more than one-third of the nation’s cotton crop and almost one-fifth 
of the world crop. It is by far the most valuable crop in the State. 
Its development and expansion has been very similar to the cotton 
belt east of the Mississippi River in that it originated along navi- 
gable streams, and later with the development of roads and railways 
moved inland and spread to the west. The State is divided naturally 
into four areas, the Blacklands, West Texas, East Texas, and South 
Texas. The Blackland area ranks first in absolute acreage, absolute 
production, in density of the crop, and in dependability. West Texas 
is the latest to develop. It is largest in area, and has the least density 
of cotton production. All of the areas have declined in per acre pro- 
duction. The greatest decline is shown in the case of the Blacklands 
and the least in South Texas. The greatest uniformity of production 
is indicated by the Blacklands and the most violent fluctuations in 
West Texas. The greatest potential cotton acreage is in the West 
Texas area, and is conservatively calculated to be about 10,000,000 acres. 

It may be said in conclusion that the future outlook for Texas cotton 
production is extremely promising. Her potential area is vast, her 
soils are naturally fertile, the topography of her land is for the most 
part favorable to the use of modern equipment favoring a relatively 
large acreage and high returns per man. 
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SYNOPSIS 


This Circular gives a brief description of the cotton flea 
hopper which has become an important enemy of cotton 
in Texas. All stages of the insect are described; its distribu- 
tion within the State is given; and the most important food 
and host plants are listed. A brief description of the sea- 
sonal history and development of the insect at College 
Station is included. The results of preliminary experi- 
ments on control of this insect indicate that cultural meas- 
ures are the most important and effective in preventing 
infestation. These consist of good. farming practices, in- 
cluding especially weed eradication and the destruction of 
cotton stalks. Sulphur applied as a dust is an efficient in- 
secticide in controlling this pest. 
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CONTROL OFS TRE COTTON TPEESS HOPPER 
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AN IMPORTANT INSECT ENEMY OF COTTON IN TEXAS 


In Texas the cotton crop is subject to injury by a small green bug known as 
the cotton flea hopper. The injury was first noted in the coastal regions of this 
State in 1920; prior to this time, the insect was not known to damage cotton 
materially, notwithstanding the fact that it has been present in Texas for many 
years. Since 1923 the cotton flea hopper has become an important enemy of 
cotton and its ra, ges have resulted in severe losses to the farmers in a number 
of different sections of the State. During the present season (1926) the insect 
injury has been reported generally throughout the cotton belt of Texas, with 
the exception of the northwestern portion. The injury has, howe\er, been re- 
corded as far west as Knox and Haskell counties. 

In some localities the insect has demonstrated its ability to produce injury 
to cotton to the extent of practically a total loss of the crop, and growers are 
unanimous in the opinion that this insect is more destructive than the boll 
weevil. 

INJURY TO COTTON 


The injury to the cotton plant resulting from cotton flea hopper attack is 
characterized by an excessive blasting and shedding of very small squares, a re- 
duction in the number of fruiting branches, and a tall whip: -like growth of the 
main stem, or an increased number of vegetative branches. 

The most severe damage to cotton usually occurs in the early part of the sea- 
son at the time when squaring normally begins and may continue for a period 
of several weeks. Under certain conditions, however, the injurea plants ap- 
parently recover from the effects of cotton flea hopper attack, and begin to set 
fruit after the midseason. Nearly normal crops have heen produced in some 
localities in fields w! ich in the early season had suffered heavy damage. This 
may be due to migration of the insects from the cotton to weeds as the former 
matures. It appears at present (July, 1926) that the peak of the injury to 
cotton has been reached. The plants are beginning to retain the young squares 
indicating that many fields will probably recover sufficiently to produce profit- 
able yields. 


DESCRIPTION OF THE INSECT 


The adult cotton flea hopper measures about one-eighth inch in length. It is 
oval in outline and pale or yellowish green in color, with very minute black 
spots on the entire upper surface. When at rest the wings are held in a flat 
position closely folded over the abdomen: The adult insect is active and when 
disturbed usually flies to a plant a short distance away and quickly hides itself 
beneath a leaf or on the opposite side of the stem from an approaching object. 

The egg is minute, elongate, glistening white in color when first laid, changing 
to yellowish white before hatching. The eggs are laid singly, usually in or just 
beneath the bark of the tender growing tips of the plant. They can.ot be ob- 
served without careful examination after removing the bark of an infested plant. 

The newly hatched insect is very small and can hardly be seen without mag- 
nification. It has bright red eyes, long slender legs and soon becomes greenish 
in color. It is most often found feeding in the bud cluster of the plant. There 
are five stages of growth in the development of the insect. All of these stages 
have the same general appearance as the adult insect, except that the wings 
are not completely formed and none of the young insects are able to fly. How- 
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ever, they are able to run rapidly and hop to some extent. The color of the 
young insects is very similar to that of the leaves and it is difficult to find them 
on the plants unless very careful search is made. 


Adult cotton flea hopper. Greatly enlarged 


DISPERSION 


Flight and wind appear to be important agencies in the spread of the cotton 
flea hopper. While the adult insect cannot be considered as a strong flier it 
can, however, migrate considerable distances by intermittent flights. Early in- 
star nymphs (young insects) have frequently been observed on cotton plants 
early in the season before the appearance of adults, in fields isolated from any 
immediate source of infestation, and it may be safely assumed that winds are 
also concerned in the distribution of the insect. 


DISTRIBUTION 


The cotton flea hopper is widely distributed over Texas, including many of the 
most important cotton growing regions of the State. By July 1, 1926, the insect 
was recorded from 69 counties in the State. These extend from the Red River 
on the north to the Rio Grande on the south, and from the Louisiana border as 
far west as Knox and Haskell counties. Undoubtedly the insect is also present 
in rere other counties within these limits from which it has not yet been re- 
corded. 


FOOD AND HOST PLANTS 


Aside from attacking cotton, the adults and young insects feed on a large 
number of our common weeds. Among the most important of these are: goat- 
weed or sageweed, horsemint, orach, ragweed, horsenettle, pigweed, wild caraway, 
henbit, lamb’s quarters, wild geranium, evening primrose, pursley and morning- 
glory or tie-vine. 

The insect deposits its eggs in a number of different kinds of plants besides 
cotton. Wherever goatweed or sageweed occurs it is the most important host 
plant. Others in which eggs of this insect have been found include orach, wild 
sunflower, horsemint, evening primrose, May apple and horsenettle. 
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SEASONAL HISTORY AND DEVELOPMENT 


During March, when the overwintering eggs begin to hatch, the young insects 
feed on practically any succulent weeds, if cotton plants are not available. Due 
to cool weather at this time of the year, they grow very slowly, requiring 6 to 8 
weeks to reach maturity. Soon after becoming matured they mate end begin 
to deposit eggs principally in goatweed or sageweed and cotton. The insects 
continue to deposit eggs throughout the entire season until the first frosts 
occur in the fall, at ‘which time all stages cf the insc.t except the egg are 
killed by the cold weather. 

The entire life cycle from egg to adult may be passed in midsummer in 16 or 
17 days; the eggs hatch in 6 or 7 days; and the young insects or nymphs become 
full grown in 9 or 10 days. In cooler weather, however, these periods are longer. 
During May and June, 22 or 23 days are required for complete development. 

There are no distinct broods or generations of insects during the season. At 
College Station it appears that 7 or 8 complete g... .tions are possible during 
the time that the insects are active in the field. 


HIBERNATION 


The cotton flea hopper hibernates or passes the wii.ter in the egg stage within 
the host plant. Goatweed or sageweed has been found to be by far the most 
important weed carrier for the overwintering eggs. However, many eggs have 
also been found passing the winter in cotton stalks. Hibernation may begin as 
early as September 1, but usually the eges eccntinue to hatch until about Oc- 
tober 1. From this time until the following spring most of them remain dor- 
mant. At College Station the overwint»ring eggs begin to hatch in March and 
. the young insects continue to emerge in large numbers over a period of 6 to 8 
weeks. At College Station during the hibernation period of 1925-26, as many 
as 48,265 nymphs emerged from March 7 to June 10, in the emerzence cages 
containing 780 average-sized goatweeds or sageweeds. 


METHODS OF CONTROL 


The recommend-tions for controlling the cotton flea hopper given in this 
cireular are based upon the life history studies of this insect reported in Texas 
Experiment Station Bulletin No. 339. 


CULTURAL MEASURES 


There are six important facts which can be used to advantage in controlling 
this pest: 

First, the insect hibernates or passes the winter in the egg stage within the 
host plants. 

Second, at College Station hibernation begins as early as September 1. 

Third, the principal winter host plants comprise a numb ~ of our common 
weeds. Wherever goatweed or sageweed occurs it is the preferred host plant. 
In the Rio Grande Valley Atriplex or orach is the most important known winter 
host plant. In the black-land sections of the State, eggs ot the insect have been 
found during the winter season in wild sunflower. 

Fourth, cotton stalks remaining in the field are a source of infestation to 
young cotton the following spring. 

Fifth, even though cotton and the infested fall ~-eeds are plowed under enough 
remnants of these plants may be brought to the surface in the s,ring when the 
soil is being prepared for planting to cause at least a scattering infestation in 
the young cotton when it comes up. 

Sieth, insects emerging in the spring before cotton is available, feed and sub- 
sist upon practically any succulent weeds, and later may migrate to young 
cotton. 

Since the cotton flea hopper hibernates or passes the winter in the egg stage 
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within the host plants, obviously control measures should begin with the 
destruction of these in the late summer and early fall. At College Station goat- 
weed or sageweed is the common host plant. If these weeds are cut by Sep- 
tember 1, practically all the insect eggs which they contain hatch before cold 
weather begins, and very few remain dormant and hatch in the following spring. 
A series of experiments in this connection show that cutting the plants at later 
dates is not effective, and if they are allowed to remain in the field they will 
prove to be a source of infestation to the succeeding crop. In fact, goatweed 
or sageweed plants pulled up in November and December of 1925, compared with 
those which were allowed to remain standing in the field until just before 
emergence began in March of the following year, yielded as many insects as the 
latter, in the emergence cages. It is therefore necessary that the destruction of 
the host plants be complete if they are cut after September 1. Plowing under 
the weeds in the winter, if thoroughly done, will prevent emergence of the in- 
sects. However, there is always the possibility of bringing undecayed remnants 
of infested weeds to the surface while preparing the seed bed. Burning is the 
most effective means of destroying the infested host plants. 

Cotton stalks must be considered as a source of infestation since the insect 
has been obtained in the emergence cages from plants collected in various sec- 
tions of the State. Plowing under cotton stalks during the fall and winter is 
recommended. This measure is not only effective in combating the cotton flea 
hopper, but also is a desirable practice in cotton boll weevil control. 

The fact that the cotton flea hopper will feed and mature on practically any 
succulent weeds found in or near cotton fields makes clean culture an important 
practice in controlling the insect. Furthermore, emergence of the nymphs or 
young insects from the overwintering eggs usually begins before cotton plants 
are available; hence the practice of clean culture aids in starving out an early 
infestation. 

_ Aside from the fact that the cultural measures recommended here are effective 
in combating the cotton flea hopper, they are considered to be good farming 
practices and will increase crop production whether the insect is present or not. 


USE OF INSECTICIDES 


In addition to the cultural measures recommended above, insecticides may be 
used to good advantage in controlling the cotton flea hopper. In preliminary 
experiments a number of different insecticidal materials were used, among which 
were monohydrated copper sulphate dust, calcium fluosilicate, sodium fluosili- 
cate, calcium cyanide, tobacco dust, hydrated lime, nicotine sulphate dust, 
sulphur-lime, sulphur, sulphur-nicotine, and sulphur-naphthalene. Early re- 
sults indicated that sulphur and the materials containing sulphur gave the best 
promise of control. Consequently the experiments were continued with sulphur 
and mixtures containing sulphur. 

During the progress of these experiments in July and August, 1925, at College 
Station, the insects were not present on cotton in sufficient numbers to obtain 
reliable data on control. Therefore the efforts were confined to goatweed or 
sageweed which was heavily infested. Heavy applications of all insecticides 
were made with hand and traction dusting machines at 7- and 10-day intervals. 
A summary of the results obtained is given in Tables 1 and 2. 


Table 1. Per Cent"of Daily Control After One Application 


First | Second | Third | Fourth | Fifth | Sixth |Seventh|}Eighth| Ninth } Tenth 
Day Day Day Day Day | Day Day Day | Day | Day 


Sulphur... 71.7} 86.9} 39.61 90.4} 94.1}... 79.7| 79.5] 66.7| 89.5 
Sulphur er eh en ees ie ee Se 
naphthalene....| 88.7| 91.7] 87.5 92.4 93.9] 81.2] 83.5] 83.9 


INOW CO8tSisscsec.cc. 6 6 5 6 


4 3 3 2 
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Table 2. Per Cent of Daily Control After Two Applications 
at 7-Day Intervals 


First Second | Third | Fourth Fifth Sixth Seventh 


Day Day Day Day Day Day Day 
SS TERMEL ULE atest ecaierasehat raunenoniaeseos 93.8 94.7 89.6 92.7 94 SE) eecnere| 67.1 
Sulphur-naphthalene.......... 97.3 95.4 99.0 98.2 LOO OM eicrerszescons 91.8 
NEO DOS ES) sarc aneeeccpeszenees chess 2 2 2 2 Div)! Tiacemeeaatenees 2 


It will be noted that both sulphur and sulphur-naphthalene gave excellent © 
control. However, since the sulphur-naphthalene mixture is more expensive and 
not readily obtainable on the market, sulphur is recommended for use in cotton 
flea hopper control. Aside from its cheapness, sulphur is readily available to all 
local growers. Commercial sulphur is sold in various grades of fineness under 
a variety of trade names. It has not been possible, up to the present, to test 
the effectiveness of all these grades in the control of the cotton flea hopper. In 
the control experiments at College Station the brand of sulphur known com- 
mercially as fine sublimed flowers of sulphur was used and found to be satis- 
factory for dusting purposes. In Nueces County commercial flour of sulphur 
was used on cotton in control experiments. This grade of sulphur is also 
effective in controlling the insect. 

The following recommendations for controlling the cotton flea hopper by the 
use of sulphur are based upon the results of control experiments conducted on 
goatweed or sageweed at College Station and field observations on infested cot- 
ton in Nueces, Williamson, Hunt, Rusk and Smith counties: 


1. Sulphur applied as a dust is an effective insecticide for controlling the 
cotton flea hopper. Best results are obtained when applications are started 
early or before squaring begins. 

2. The finer grades of sulphur are best adapted for dusting purposes. 

3. The cheapest and most efficient method of applying sulphur to plants 
is by means of good types of dusting machines. 

4. From 12 to 15 pounds of sulphur per acre for each application gives 
effective control. 

5. Early applications of sulphur are the most effective since the young insects 
or nymphs are more susceptible to the effects of sulphur and adults are not 
killed generally by the dust. 

6. The proper time to begin dusting depends upon local conditions. Every 
effort should be made to control the infestation from the beginning. 

7. Three or four applications at 7-day intervals in the early part of the 
season should give protection to the crop in its early stages. 

8. Applications may be made any time during the day, preferably when 
there is no wind. 

SUMMARY 


The cotton crop in Texas is menaced by the presence of a small green bug 
known as the cotton flea hopper. Both the adults and young insects injur2 
cotton, especially in the early part of the season. ‘The principal symptoms of 
the injury are an excessive blasting and shedding of very small squares, a re- 
duction of the number of fruiting branches, and the tall whip-like growth of the 
main stem of the plant, or an increased number of vegetative branches. In some 
localities the injury has been very severe, resulting in practically a total loss 
of the crop. 

Cultural measures are the-most important-and:-effective means of preventing 
infestation. These consist of good farming practices, including especially weed 
eradication and the destruction of cotton stalks, Sulphur applied as a dust is 
an efficient insecticide in controlling this pest. 
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SYNOPSIS 


This description of the jujube as a new 
fruit for Texas shows that it is adapted to 
nearly all sections of the State, and is a de- 
pendable bearer of a new fruit which may 
be put to a variety of uses. Recipes for 
several methods of preparing the fruit are 
given. Photographic illustrations are pre- 
sented showing the character of growth and 
various phases of growth found on speci- 
mens in several sections of the State. 
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Figure 1.—Typical jujube—fruit-bud, flowers, and leaf 
(Enlarged two diameters) 


CrrouLar No. 41 Juny, 1926 


JUJUBES IN TEXAS 


W. B. Lanham, Chief, Division of Horticulture 


Jujubes have been grown, as ornamental plants, in Texas for over 
fifty, years. These were seedling trees that bore small fruit of very 
indifferent flavor. Only since improved varieties were introduced from 
China, by the United States Department of Agriculture, have they 
attracted attention for their fruit. 

The first plants of improved jujubes, in the United States, were 
introduced by the Office of Foreign Seed and Plant Introduction of 
the United States Department of Agriculture, in 1908. In 1918, 
plants propagated from these introductions were furnished to the Ex- 
periment Station of Texas. That year, and since, many trees have 
been planted by horticulturists and farmers, over much of the agri- 
cultural area of this State. Practically all of these plants have been 
supplied by the United States Department of Agriculture. A few 
_ Texas nurserymen have propagated from these original introductions, 
and now have jujubes listed in their catalogues. The Office of Foreign 
Seed and Plant Introduction distributed, in the spring of 1926, through 
the Texas Experiment Station, six hundred grafted jujube trees. 

As a result of one press article from the Texas Experiment Station 
on jujubes, over one hundred inquiries were received. Believing that 
jujubes have a place in Texas horticulture, this Circular, as a pre- 
liminary report on jujubes with suggestions on their care and culture, 
is presented. 

Description (Botanical) 


The Chinese jujubes, Ziziphus Jujube, belongs to the Buckthorn 
family, Rhamaseae. Bailey’s Cyclopedia of American Horticulture 
gives the following description : 


“Jujuba, Lam. ‘Tree, 30-50 ft. high: branches usually 
prickly; young branchlets, petioles and inflorescence densely 
rusty tomentose: lvs., broadly oval or ovate to oblong, obtuse, 
sometimes emarginate, serrate or entire, dark green and gla- 
brous above, tawny or nearly white tomentose beneath, 1-3 
inches long: fls. in short-stalked many-fld. axillary symes: 
fr. subglobose to oblong, orange-red, 4-2 inches long, on a 
stalk about half its length. March-June. S. Asia, Africa, 
Australia. Gn. 13, p. 194.” 


Typical fruit bud, blossoms and leaf enlarged are shown in Fig. 1. 
‘The trees growing on the Experiment Station farm at College Sta- 
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tion, which were planted in 1918, are now about twenty feet high 
(Figure 2). They have made a rather long, straggling growth some- 
what resembling a seedling pear. The leaves are dark glossy-green, 
and the plant as a whole, because of its odd shape, is highly ornamental. 

The fruit of the jujube resembles somewhat an olive and plum in 
size and appearance when green, although there is a marked variation 
in different varieties. The trees of some varieties are spiny when 
young; many lose their spines with age; others have few at any time. 
The Mu Shing Hong (S. P. I. No. 22684), when young, has only 
a few spines, none over one inch in length. These are practically all 
gone in the mature tree. 


ae eS 


Figure 2.—Jujubes eight years old in experimental orchard, College Station 


The fruit and leaves are usually borne on deciduous branches (Fig- 
ure 3) growing out of an elbow-like node. When either the tree or 
node is young only a few branches are thrown out. The number of 
these deciduous branches increases with the age of the node. Occa- 
sionally, where a tree has been pruned rather severely, one or more of 
these branches may be stimulated and grow to an abnormal size (Figure 
4), These, in turn, throw out lateral fruit-bearing branches, which 
are, however, less productive than the normal fruiting branches. 

The jujube blooms late and over a period of several days. In 1926, 
at College Station, jujubes first bloomed May 10th, and still had 
blooms June Ist. Peaches and plums bloomed the latter part of Feb- 
ruary. This was early for both fruits. The same relative difference 
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Figure 3.—Typical leaves and blossoms of jujube. Leaves and blossoms are borne on 
deciduous branches, growing out of nodes on mature wood. 


Figure 4.—Right: Young branch making vigorous growth and producing lateral decid- 
uous fruiting branches. 
Left. Normal deciduous fruiting branches growing out of mature branch. 


8 CIRCULAR NO. 41, TEXAS AGRICULTURAL EXPERIMENT STATION 


is, however, yearly maintained. Blooming late, and over a long period, 
they are never injured by frost. The above-mentioned characters make 
them especially valuable for many parts of Texas where most fruits 
are regularly killed by late spring frosts. 


Soil Requirements 


Jujubes do not appear to be particularly exacting in their soil re- 
quirements. They are growing in Texas on a wide variety of soils. 
In the coastal section, they are making a luxuriant growth on soil 
slightly acid. In the western part of the State, they apparently do 
equally as well, if not better, on soil slightly alkaline, but die on ex- 
tremely alkaline soil: They require fairly good drainage. 

The soil on which they are growing at College Station is Lufkin 
sandy loam, underlain by a rather stiff clay subsoil. While the trees 
have made a good growth on this soil, they have made a much better 
growth on Dr. B. Youngblood’s farm near the Experiment Station. 
This farm is rather sloping. Before planting, the land was broken 
deeply and terraced, and the trees planted mainly on the terraces 
(Figure 5). 


Figure 5.—Jujube trees three years old growing on terraces in cultivated orchard of 
Dr, B. Youngblood near College Station. 


Jujubes will live, and perhaps do better than most fruits, on poor 
soil, but they respond very readily to good treatment. This is aptly 
shown by comparing the difference in size of trees grown in the Ex- 
perimental Orchard on unfertilized and poorly drained land, with 
those grown on Dr. Youngblood’s farm, where the land is well drained 
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and cultivated. The last mentioned trees are three years old and 
twelve feet high; whereas some in the Experimental Orchard are eight 
years old and only about eighteen feet high. 

In Central and North Texas, jujubes are growing well on heavy 
black land, and they are doing equally well on the light sandy loam 
of East Texas. 


Climatic Adaptation 


Jujubes are more particular as to climate than soil. They do their 
best, apparently, with long hot summers and not too much moisture. 
Reports from growers in Galveston, Harris, San Patricio, Nueces, Jim 
Wells, Brooks, Hidalgo, and Cameron counties, indicate that jujubes 
do not fruit readily. The tree appears to grow luxuriantly but does 
not set fruit regularly. Complaints have been made from Brownsville, 
in Cameron County, that the tree proves quite a pest. It not only 
fails to fruit, but spreads from the roots so rapidly as to be objection- 
able. Trees growing on the Experiment Station at Beeville have 
fruited early and bear regular crops. There is less rainfall at Bee- 
ville and the winter season is more favorable than near the coast. 

Jujubes stand both drouth and excess moisture better than any 
other fruit that has been grown in the Experimental Orchard at Col- 
lege Station. They also, apparently, are not exacting as to seasonal 
distribution of moisture. 

This is illustrated by examining the Experiment Station reports of 
rainfall at College Station, Lubbock, and Chillicothe for the years 
1924 and 1925. 

The rainfall at College Station was slightly. below normal (normal 
37.67 inches) for the calendar years 1925 and 1926. Also a little 
less than one-fifth of the 1924 rain fell in the last six months of the 
year and only 20 per cent of the 1925 precipitation came the first six 
months of that year. This shows the precipitation for the twelve 
months from June, 1924, to July, 1925, to have been about one-third 
the normal amount for a calendar year. Four-fifths of the rain of 
1924 fell the first six months of the year. Over 50 per cent of the 
1925 precipitation came in the months of October and December. 

In spite of drouth and irregular supply of moisture, jujube trees 
matured a heavy crop in both 1924 and 1925, and were again ladened 
with fruit in 1926. Peaches, plums, and pears failed to fruit the 
season of 1925 and many of the trees were killed by the drouth. 

At Lubbock, the total 1924 rainfall was only one-half the normal 
amount (normal 19.36 inches). ‘Twenty-one per cent only of the 
1925 precipitation came in the first six months of the year, making 
eighteen months of drouth followed by abnormally heavy precipitation 
in the late summer and fall. 

At Chillicothe, the 1924 precipitation was considerably below nor- 
mal (normal 25.62 inches), while the 1925 rainfall was a little above 
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normal. The twelve months’ precipitation from June, 1924, to May, 
1925, was about 25 per cent below normal. 

At none of these places was irrigation practiced. The trees, how- 
ever, made a fair growth and fruited regularly at each place. 

A questionnaire sent to farmers who had planted jujubes, bears out 
the results obtained at the Experiment Station. The plants growing 
on the coast in the extreme southwestern part of the State are not 
doing so well as those grown at a higher elevation and under more 
arid conditions. 

According to Thomas, United States Department of Agriculture, 
Bulletin No. 1215, the jujube has withstood temperatures of 22 degrees 
below zero Fahrenheit without injury. No reports from injury by 
cold have been received from plantings in Texas. _ 

Most jujubes in Texas have been grown without irrigation. They 
respond, however, readily to irrigation where there is a deficiency of 
moisture. 

Methods and Time of Planting 


Jujubes are planted about the same time as other deciduous fruit 
trees. In the extreme eastern part of the State and also in the southern 
and southwestern parts, fruit trees usually do better if planted in the 
fall or winter. Occasionally there is not sufficient moisture to plant 
in the late fall, but the winters are usually mild enough that planting 
can be done any time after the leaves have fallen. Early planting is 
recommended so that the roots will become firmly established in the 
soil and the plants be ready to grow off with the first warm days of 
spring. As a matter of fact, the jujubes at College Station were 
planted in the spring for the reason that they were not received early 
enough for fall or winter planting. 

In the northwestern part of Texas, fruit trees, including jujubes, 
usually do better planted in the early spring when the high drying 
winds are over and the spring rainfall begins. 

Jujubes are planted all the way from ten to twenty feet apart. Their 
habit of growth, unless modified by pruning, is upright, and they can 
be planted somewhat closer than more spreading trees, like the apple 
or peach. For commercial planting, it is believed that eighteen feet 
apart will be as close as practical. So far, few jujubes have been 
planted in orchard formation. They have been planted around door 
yards partly for ornament (Figure 6), and spaced according to the 
amount of land and the number of trees to be planted. 

The ground should be in a good state of tilth and the hole should 
be deep and wide enough to accommodate the roots without crowding. 
Any diseased or broken roots should be cut off and long, straggling 
ones shortened back. Care should be exercised that the dirt be packed 
firmly around the roots and no air space left under the crown of the 
tree. It is best to fill the hole with top soil, setting the tree about an 
inch or two deeper than it stood in the nursery row. After the dirt 
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Figure 6.—Jujube tree growing in back yard at home of B. R. Russell, San Saba. 
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has settled, the tree should stand at about the same depth it stood in 
the nursery row. : 
Methods of Cultivation 


While jujubes will stand neglect, they respond very readily to good 
care. They should receive shallow cultivation throughout the grow- 
ing season. They form feeding roots near the surface, and if deep 
cultivation is practiced, these roots will be broken. In some -sections 
of the State, particularly along the coast, jujubes sprout out very 
readily from broken roots, and occasionally prove a pest. Complaint 
on this score has been received, particularly from Brownsville, in the 
extreme southwestern portion of the State. Clean cultivation, during 
the growing season, for at least two or three years, seems to give the 
best results. After the trees are two or three years old, and have be- 
come well established, they will stand more neglect. 


Methods of Pruning 


Little systematic study has been made as to the best methods of 
pruning jujubes. They are of upright growth, resembling a pear, and 
it is believed that somewhat the same methods of pruning should be 
practiced. They should be headed back to eighteen to twenty-four 
inches at the time of planting. ‘The following year all but three to 
five limbs, well arranged around the tree, should be removed. These 
limbs are left to form the frame work of the tree. Figure 7 illustrates 
a one-year-old Mu Shing Hong tree that was improperly headed. 
Figure 8 shows a neighboring tree, of the same age and the same 
variety, properly headed. Figure 9 shows a Mu Shing Hong tree 
six years old that was headed too high, and Figure 10 illustrates a 
neighboring tree of the same variety that was properly headed. None 
of these trees has had any cutting back. The only pruning that they 
received after heading was a little thinning out. 

Jujubes are very rank growing and, if pruned too heavily have a 
tendency to throw out many water sprouts. They should be headed 
back, but not too severely. To correct the upright habit of growth, 
care should be taken to cut to an outside limb or bud. According to 
Mr. C. C. Thomas of the United States Department of Agriculture, the 
first year or two after heading, they will persist in throwing out water 
sprouts struggling to maintain the upright growth, but if pruning is 
persisted in, this habit may at least be partially overcome. 


Time of Harvesting 


In the southern part of the State, jujubes ripen first, in a normal 
season, about the middle of July. There is a difference in ripening 
dates of different varieties, but no careful record of this has been kept 
at this Station. Jujubes will ripen over a period of at least two 
months. Occasionally there are two distinct crops in one year. 


Figure 7.—One-year-old Mu 


JUJUBES IN TEXAS 13 


Shing Hong improperly 
trunk. 


headed—growing to a long slender 
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The spring and summer of 1925 was very dry. In spite of that, 
the trees at College Station bore heavily. After the September rains, 
a second small crop was set that matured in the latter part of October. 

From a commercial standpoint, the long period of ripening is a dis- 
advantage, as it necessitates many harvestings, but from the home- 
orchard standpoint, this is a decided advantage, as it gives fruit for 
home use over a long period of time. 


Figure 8.—Properly headed, one-year-old 
Mu Shing Hong tree. 


For eating fresh, jujubes are best when the first small brown spots 
appear. In this state they have more juice and flavor than if allowed 
to become entirely brown. 


Methods of Propagation 


Jujubes are propagated principally on stock obtained from seeds or 
root cuttings. According to Thomas in Bulletin No. 1215, United 
States Department of Agriculture, little success has been obtained by 
attempting to root above-ground portions of the plant. 
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Figure 9.—Six-year-old Mu Shing Hong tree that was not headed at time of planting. 
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The seeds are rather hard to germinate. The best success obtained 
by the Texas Experiment Station has been to gather the fruit from 
the ground after they have fallen. As soon as the flesh was dry enough 
to remove, the seeds were stratified in flats of sand. The flats were 
allowed to remain exposed to the weather throughout the winter, and 
the seed planted in the nursery row, in the spring, after the ground was 
thoroughly warm. 

Nurserymen report that they have had little success in germinating 
seed. Most of the plants sold have been propagated on root cuttings, 
the ordinary whip graft being used. 


Varieties and Description 


The first jujubes planted in Texas were seedlings. Practically all 
of these bore small inferior fruit. 

About 1908, the Division of Foreign Plant and Seed Introduction 
imported a number of improved varieties, and since that time have been 
distributing trees propagated from these importations. Little atten- 
tion has been given, however, by the average planter to varieties. A 
jujube is a jujube. If he happens to get a good variety he will like 
jujubes, and if he chances to get a bad variety, he is disappointed and 
believes the fruit is of no value. 

Little systematic work has been done in Texas towards studying 
carefully the various varieties, although many of the: varieties distrib- 
uted by the United States Department of Agriculture are growing in 
the State. Ramsey & Son, nurserymen at Austin, report that they have 
nineteen different varieties fruiting in their orchard. 

The varieties that have so far been named have Chinese names given 
by Myer. Thomas in United States Department of Agriculture Bul- 
letin No. 1215, says that, for the present, it seems best to limit the 
distribution of jujubes to four varieties, as these four seem to embody 
most of the good characteristics of all the other importations. His 
description of the four follows: 


MU SHING HONG, S. P. I. NO. 22684 


This is an excellent variety (Figure 11). The fruit is of good size and 
shape and processes well. While trees of this variety do not bear as abun- 
dantly as some of the others, the fruit is very handsome and can be utilized 
in many ways. 

Source—Tsingtze, Shansi Province, China. Scions secured by Fran 
Meyer, March 10, 1908. Size large, 1 to 14 inches in pa eH Ronee 
form ellipsoidal, somewhat flattened at the ends, some fruits irrecular: cavity 
regular, of medium depth, distinct areole about the cavity one-eighth of an 
inch from the insertion of the peduncle; basin regular, smooth and shallow; 
stone ellipsoidal, medium sized to large, } to 1} inches in length, @ to 1d 
inches greatest diameter. In some fruits of this variety the usually bony 
portion of the stone does not harden, thus giving rise to what are termed 
seedless fruits. The stone has a strong acute tip at the distal end. 


4 
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Figure 10.—Six-year-old Mu Shing Hong tree headed a little too high; otherwise well 
headed, 
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LANG, S. P. I. NO. 22686 


This is one of the very best varieties (Figure 12). It has a large pear- 
shaped fruit, which processes well. It produces an abundance of fruit and 
- is one of the most readily propagated of all the varieties. 

Source.—Tsingtze, Shansi Province, China. Scions secured by Frank N. 
Meyer, March 10, 1908. Size large, 13 to 2 inches in length, 1 to 14 inches 
greatest diameter; form abovoid to pyriform, some obliquely so, one side being 
more rounded and full; cavity regular, very shallow up to the areole, then 
abruptly conical; basin of medium depth, becoming more or less wrinkled and 
irregular in dried fruit; stone ellipsoid, medium sized, § to 14 inches in length, 
3 to 2-inch greatest diameter, tapering more abruptly toward the distal end, 
which terminates in a sharp stout spine. 


SUI MEN, S&S. P. I. NO. 38245 


This variety is of average size, processes well, and has a good shape (Fig- 
ure 13). A good variety for all purposes. 

Source—Near Paihsiangchen, Shansi Province, China. Scions secured by 
Frank N. Meyer, February 13, 1914. Size medium, 1 to 1} inches in length, 
% to 14 inches greatest diameter; form ellipsoidal; some fruits unsymmetrical ; 
cavity practically none except within the areole, which is about % inch from 
the insertion of the peduncle; basin of medium depth, regular in some fruits, 
irregular when dried, becoming longer in one direction than the other; stone 
large, } to 14 inches in length, $ to 3 inch greatest diameter, ellipsoidal, widest 
near distal end, which is terminated by a short sharp spine. 


LI, 8S. P. I. NO. 38249 


Of all the varieties introduced, this one (Figure 14) has the largest fruit, is 
one of the best to eat as it comes from the tree, and ripens the latest by one 
to two weeks. Its flesh is crisp; it processes well, and of all the varieties 
analyzed, it has the smallest pit in proportion to flesh. 

Source.—Fuma, Shansi Province, China. Scions secured by Frank N. Meyer, 
February 14, 1914. Size large; Meyer’s note says, “supposed to be the largest 
of all,’ 1$ to 2 inches in length; 1 to 2 inches in greatest diameter; form 
spherical-ovoid, somewhat flattened at the ends, some fruits irregular; cavity 
furrowed, of average depth or slightly deeper; basin deep, irregular, longer in 
one direction than the other; stone large, } to 1 inch in length, 3 to } inch 
greatest diameter, ovoid, tapering more abruptly toward the distal end, which 
terminates in a short thick spine. 


At least one other variety known as S. P. I. No. 30488 is meeting 
with much favor by a number of Texas planters. A. K. Polansky, 
Lyons, Texas, says, that this fruit is worthy of great care, as it is 
one of his best producers and has an excellent flavor. So far it has 
not been named. 


Age of Bearing 


In most parts of the State, jujubes come into bearing early. Out 
of rephes to a recent questionnaire, sent to persons who had ‘planted 
jujubes in the State, 47 per cent stated that the trees came into 
bearing at one year of age; 36 per cent said they got their first 
fruit on two-year old trees; and a few reported the trees to be three 
and four years old before fruit was harvested. No accurate records 
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Figure 11.—Mu Shing Hong jujube. Shriveled fruit can be used for processing, but it 
is more difficult to puncture the skin of shriveled fruits than that of plump fruits 
(From Department Bulletin No. 1215, U. S. D. A.) 
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have been kept as to what, if any, difference there is in the time 
that different varicties begin to bear. There does seem to be a dif- 
ference in time of ripening. 

Jujubes seem to do best in the hot, somewhat dry regions of the 
State, and it is in this part that they begin bearing earliest; many per- 
sons report trees bearing fruit the first year they were planted. 

Along the coast and particularly in the southwestern part of the 
State, the trees make a very rampant growth, but do not fruit readily. 
Complaint is made from this section of the State that trees, even six 
years old, have failed to fruit. 


Pests 


The jujube seems to be remarkably free from injurious insects or 
fungous diseases. Rabbits are among the worst pests in Texas. They 
are especially fond of eating the limbs of young trees. If the trees 
are not protected in the winter, rabbits will often eat all the young 
limbs, leaving nothing but the stub. Where jujubes were planted as 
part of a mixed orchard on the Texas Experiment Station, rabbits ate 
the limbs off the jujubes and did not bother any other trees. 

The Wingless May Beetle has been reported as partially defoliating 
trees in certain parts of the State. 

Probably the most serious drawback to the growing of jujubes in 
Texas is the cotton root rot (Phymatotrichum omnivorum). Tauben- 
haus reports in Texas Experiment Station Bulletin No. 307 that 
jujubes are 15 to 60 per cent susceptible to root rot. 


Utilization of the Fruit of Jujubes 


Jujubes may be eaten fresh, dried, candied, or preserved. For eat- 
ing fresh, they should be picked when the first brown spots appear on 
the fruits. They are then crisp, sweetish to slightly sub-acid. The 
jujube appeals particularly to persons who do not* care for highly 
flavored fruits. The flavor is different from that of most fruits, and 
jujubes must be eaten to be fully appreciated. Like olives, the more 
they are eaten the better they are liked. 

As the jujube becomes better known it is destined to become more 
and more popular. It compares favorably with the fig and date in 
food value. Dried jujubes carry more protein than dried figs or dates 
and more sugar than figs. Fresh jujubes analyze 50 per cent higher 
in sugar than do fresh figs. 

Jujubes have been used in this country mostly as a confection. The 


following on the uses of jujubes is taken from Bulletin 1215, United 
States Department of Agriculture: 


JUJUBE CONFECTION 


The fruit of the jujube has been used more exten 


L sively in this country as 
a confection than for any other purpose. 


It is also used in this way in 


JUJUBES IN THXAS 


Figure 12.—Lang jujube. 
(From Department Bulletin No. 1215, U. S. D. A.) 
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China, where it is esteemed highly as a gift. To prepare the fruit as a con- 
fection it is necessary to cook it in sirup. Ta ; 

The fruit should be punctured or cut in some way before it is put into the 
sirup. The Chinese score or cut through the skin by using a bundle of small 
knives. The surface of the entire fruit is scored with this instrument. This 
permits the sirup to penetrate and gives a plump, attractive appearance to the 
finished product. 

An instrument somewhat similar to this can be made by the use of safety- 
razor blades. Take an ordinary vegetable knife and with a hacksaw shorten 
the blade to the length of the razor blades to be used. Two small stove bolts, 
suited to the size of the holes in the blades, can be used to hold the blades 
in position, after drilling through the blade of the knife two holes of the 
same size and suitably placed. Small pieces of heavy cardboard about one- 
eighth of an inch smaller in each direction than the razor blades, with holes 
punched in them of the same size and the same distance apart as those just 
mentioned, are used to separate the razor blades. A sufficient number are 
to be used to keep the blades about one-sixteenth of an inch apart. 

An instrument such as this will answer very well for this work, but where 
the quantity of fruit is too large to be taken care of in this way, or where 
one does not care to go to the trouble of making such an instrument, various 
methods of puncturing the fruit can be used. Where the number of fruits is 
small, a common table fork will suffice. The fruit is punctured three or four 
times with the fork as it is turned with the thumb and finger. This will 
allow the sirup to penetrate as the fruit is cooking. A flat cork in which 
needles have been placed one-fourth to three-eighths of an inch apart each way, 
with the points protruding about one-eighth of an inch, can be used in much 
the same way. The advantage of this instrument over the fork is that it 
will produce smaller holes and more of them. Where a considerable quantity 
of fruit is to be processed some kind of a needle board should be made. This 
can be done by driving small brads through a piece of thin, even-grained box 
lumber, preferably from one-fourth to one-half inch in thickness. An area six 
or eight inches square should be ruled on one side of the board, both length- 
wise and crosswise, the lines in each direction being about one-half inch apart. 
Small wire brads should be driven through the board at the intersections of 
these lines, the points protruding about one-eighth inch. Strips reaching about 
one-half inch above the surface should be placed on two sides of the board to 
prevent the fruit from rolling off. One board can be utilized, the hands being 
employed to roll the fruit over it, but there will be less danger of pricking the 
fingers if two boards are made and a handle is put on one of them. The 
fruit can then be placed on one board and the other used to roll it. Warious 
modifications of these methods can be made to suit individual cases. 

The fruit to be used in processing may be either fresh or dried. The product 
of fresh fruit has the milder flavor, although both kinds give excellent results. 

If fresh fruit is used it should be picked when the mature brown color has 
completely overspread the fruit, but before it wrinkles. If dried fruit is to 
he stored away to be used later in the season it should be allowed to remain 
on the tree until thoroughly dry before being picked. The fruit will mold 
if this is not done, or if, after picking, it is not spread out in the sun. 

The fruit should be punctured, placed in the sirup, and cooked for 20 to 35 
minutes, the time depending on the size of the fruit. It is then allowed to 
cool in the sirup, after which it is again boiled for the same length of time. 
It is then taken out and placed on trays for drying, either in the sun or by 
artificial means. In the early fall three or four days in the sun will suffice 
to dry the fruit; as the intensity of the heat decreases later in the season, 
more time will be required. The fruit should be dried until it is firm. but 
not too hard. If insufficiently dried, when the fruit is placed in the mouth the 
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Figure No. 13.—Sui Men jujube. 
(From Department Bulletin No, 1215, U. S. D. A.) 
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Figure 14.—Li jujube. 
(From Department Bulletin No. 1215, U. S. D. A.) 
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soft flesh inside separates, leaving the skin. This difficulty will not arise if 
the fruit is properly dried. 

The sirup is made by using one or two parts by volume of sugar to one 
of water, according to the taste of the individual. The use of the light sirup 
results in a product having more of the fruit flavor, but if a confection is 
desired a heavier sirup should be used. If the fruit is to be free from sugar 
on the outside, the boiling sirup should be made up to its original volume 
just before the fruit is taken out. The fruit should be well drained as it is 
removed. Where a sugar coating, as in glaceing, is desired, the original volume 
should not be renewed, but the fruit should be taken from the concentrated 
sirup and drained until the surplus sirup runs off, after which it is placed 
on a tray which has previously been covered with waxed paper. The addition 
of half a tablespoonful of salt to each quart*%of sirup is recommended where 
dried fruit is used. After the fruit has been removed the sirup should be 
made up to the original volume by adding water. About one-fourth pound of 
sugar should also be added for each pound of fruit used in the preyious cook- 
ing. The sirup left after completing the processing makes a very good substitute 
for maple sirup when used on hot cakes. 

In sections where the summers are dry and there is little humidity in the 
atmosphere the fruit should be stored in containers having tight-fitting covers. 
Glass fruit jars or tin cans having tight-fitting spring covers can be employed 
if the fruit is to be held over or used during the summer season. 

The fresh fruit as it comes from the tree can be punctured or scored, and 
after it is thoroughly dried it can be stored away in paper bags. It can then 
be processed at any subsequent time, as desired. It is easier to puncture or 
score the fruit when it is fresh and plump than after it is dry and wrinkled. 


MISCELLANEOUS RECIPES 


Jujube Graham Bread: 


3 cups Graham (or whole wheat) flour 1 egg 
1 cup white flour 1 teaspoonful salt 
2 eups thick sour milk 14 teaspoonfuls baking powder 
$ cup sugar 1 teaspoonful soda 
2 cups of dried jujubes cut in small 
pieces 


Bake one hour in a moderate oven. 


Jujube Cake: 

cup white sugar 2 cups dried jujubes cut in small 
cup water pieces 

cup lard (not melted) 


kee 


Let this come to a good boil; set aside to cool; then add 2 cups wheat flour, 
| teaspoonful soda, 4 teaspoonful salt. Sift these together twice before add- 
ing to the above mixture. 

Bake in moderate oven. 


Jujube Cake Filling: 


2.cups.jujubes 1 cup water 
] cup sugar 1 tablespoonful flour 


Juice and grated rind of one good lemon or orange. 
Cook the jujubes 20 to 30 minutes; remove skin and_ seed oh rubbing pulp 
through sieve or colander. 
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Jujube Batter Pudding: 


cup sugar + teaspoonful salt 
1 ite ; 2 teaspoonfuls baking powder 
4 cup milk 1 cup flour 


1 tablespoonful melted butter 


Put a tablespoonful of this batter into a buttered cup; add a tablespoonful 
of jujube pulp; cover with a tablespoonful of this batter into a buttered cup; 
add a tablespoonful of jujube pulp; cover with a tablespoonful of batter, 
sprinkle with almonds or shredded coconut, bake half an hour. Serve with 
hard sauce or cream. Good warmed up. 

To prepare jujubes, take one good cup of fruit and cover with water. Cook 
about 30 minutes; then rub through sieve to remove skin and seeds. Add two 
teaspoonfuls of orange juice or one of vinegar. 


Jujube with Oatmeal: 


1 cup oatmeal 
1 teaspoonful salt 


cups boiling water . 
cup jujubes cut in small pieces 


mem OO 


Jujube Mock Mincemeat: 


1 pint green tomatoes and 14 pints 1 cup vinegar 
jujubes, ground fine in a food 1 teaspoonful cinnamon 
chopper 1 teaspoonful nutmeg 
1} cups sugar 1 teaspoonful cloves 


Cook 30 minutes; then add 1 teaspoonful flour in water (mix thoroughly). 
Add 1 cup of raisins and cook 15 minutes. 


Jujube Sweet Pickles: 


The fruit should be prepared by dipping in boiling lye water about three 
minutes or until the skin slips off readily. The lye water should be made in 
the proportions of 14 ounces (3 tablespoonfuls) of lye to each quart of water. 
The fruit should be removed from the boiling lye and plunged into cold run- 
ning water. It should be washed about five minutes and then boiled in alum 
water about five minutes. This should be made by using 14 teaspoonfuls of 
alum to each 2 quarts of water. The fruit when removed from this should 
again be washed in running water 5 to 10 minutes, after which it should be 
removed and well drained. The fruit should then be placed in a sirup made 
in the following proportions: 


3 cups sugar 1 teaspoonful cinnamon 


1 cup vinegar 4 teaspoonful cloves 
4 cup water 


Cook fruit until done, skim out, and put back when sirup is boiled down. 


The above is sufficient for 1 quart of pickles. The fruit should be placed in 
jars and sealed while hot. 


Jujube Butter: 


The fruit should be boiled until tender in sufficient water to cover it. It 
should then be rubbed through a sieve or colander to remove the skin and seeds. 


6 pints jujube pulp 4 teaspoonful cloves 
5 pints sugar 1 lemon 

2 teaspoonfuls cinnamon + pint vinegar 

1 teaspoonful nutmeg 


Cook slowly until thick, put in jars, and seal while hot. 
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Some of the most delicious preserves the writer has ever tasted were 
jujubes preserved by Mr. J. J. Fouts, Gonzales, Texas, who says: 


Jujubes are to be canned as plums, peaches or figs, and the like. The same 
sort of sirup used in preserving the average fruits is suited to preserving 
jujubes. Also, jujubes are candied as other fruits, and packed in boxes be- 
tween layers of waxed paper. A little sugar for canning, more sugar for pre- 
serving, and still more sugar for candying and longer boiling. For candying, 
the fruits are drained after boiling and then when dry, put down. Flavoring 
can be employed as desired. 

In all these uses of jujubes, always make numerous punctures of the skins 
of the fruit before cooking. Last year it fell to my lot to do the puncturing, 
and forks and other sharp-pointed instruments were offered me for the oper- 
ation, but I declined them all and called for an ordinary grater. This I laid 
down so I could place a jujube on it and then I exerted slight pressure on 
the jujube and gave it a short roll on the grater. Punctures in sufficiency 
were made in the jujube and not one in my cuticle. 


Future for the Jujube in Texas 


Rixford, in Bailey’s Encyclopedia of Horticulture, says: 


The jujube is well worth the attention of fruit growers and when provided 
in sufficient quantities, will find an active demand from citizens from the south 
of Europe. It will appeal to all when fresh from the tree, when properly 
_ processed, and for its medicinal properties, when simply dried. 


I. E. Cowart, former Superintendent Substation No. 1, Beeville, 
Texas, and now horticulturist, Taft Ranch, Taft, Texas, says: 


Jujubes are easy to grow, not affected by insects and diseases to much 
extent, and are drouth resistant. 


S. C. Carter, Temple, Texas, says: 


We think more of the jujube than any other fruit we have. 


J.T. Brown, Lubbock, Texas, says: 
They are very hardy, bear abundantly, and compare favorably with the date. 


The jujube tree grows well in most parts of Texas. It appears to 
be especially well adapted to the semi-arid Eons of the State where 
few fruits bear regularly. 

Some varieties of jujubes produce fruit that is very palatable as 
fresh fruit, particularly to persons who do not care for highly flavored 
or acid fruits. 

There is as much difference between seedling jujubes and some im- 
proved varieties as between seedling plums and cultivated varieties. 
The future of the jujube as a popular fruit probably depends largely 
on developing varieties best suited to Texas soil and climatic conditions. 

Jujubes have been mostly, up to the present time, utilized by being 
preserved or candied. As they make good preserves and confections 
and are easily grown, and bear regularly and heavily they would seem 
to be a promising fruit for these purposes, provided a market can be 
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developed for the product. Little attention has been given the jujube 
in Texas as a commercial fruit. 

At the present time, the greatest future for jujubes in Texas seems 
to be as an ornamental tree and as a part of a home orchard, particu- 
larly in the semi-arid portions of Texas, where other fruits do not 
bear regularly. 

Summary 


1. The jujube makes a good ornamental or street tree. 
-2. Jujubes are not exacting either as to soil or climate. 
3. They will grow on most Texas soils and will flourish both under 
humid and semi-arid conditions. 

4, Jujubes are planted and cared for the same as any other fruit 
tree. 

5. Jujubes are injured by few pests. 

6. Late blooming prevents injury from frost. 

7. They begin to bear fruit at an early age. 

8. The fruit ripens early in the season and the ripening period 
extends over several weeks. 

9. The fruit of seedling jujubes is likely to be of little value. 

10. A number of improved varieties, introduced by the Office of 
Foreign Seed and Plant Introduction, are excellent. 

11. Jujubes are not easily propagated; the most successful method 
is by means of a whip graft. 

12. The fruit is eaten fresh, preserved, and candied. 

13. As a commercial fruit the future of the jujube is uncertain. 
The tree grows well in most parts of the State. It should, therefore, 
have a place in every home orchard. It is especially promising for the 
semi-arid portions of Texas, where most fruits do not succeed, — 


. 
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FEEDING CHICKENS 


BY 


Ross M. SHERWOOD. 


This circular is prepared to assist poultry raisers of Texas who are 
asking for simple and economical formulas for rations that utilize 
home-grown feeds for feeding various classes of poultry. The rations 
recommended in this publication have been tested on the Texas Ex- 
periment Station and have given very satisfactory results. The exact 
ration selected will be determined by the supply of home-grown feeds 
on hand. These feeds would be valued at the price the poultry raiser 
would receive for the feeds, if sold, and not at the price he would 
have to pay for them were he to purchase them. When waste feeds 
are available, it is not necessary to give all the feeds recommended in 
this publication. Let the chickens pick up all the waste feeds they 
can and then supplement these with the rations recommended. 

This circular deals with feeding baby chicks, growing chickens, fat- 
tening chickens, and laying hens. 


FEEDING BABY CHICKS 


General Discussion of Chick Feeds 


For best results in chick feeding the ration must be complete, in 
that it would contain grain feeds and their by-products, a protein con- 
centrate, minerals, and vitamins. 

Yellow corn is as rich in energy as any of the grain feeds, and in 
addition it contains good quantities of vitamin “A.” For this reason, 
it is used as a base of most of the chick rations. In sections where 
milo and kafir are grown and yellow corn is not available, it would 
be advisable to use these in place of yellow corn. In those cases, other 
feeds containing vitamin “A” should be fed. Wheat gray shorts con- 
tains more protein than corn but has less energy. It is used with 
success along with corn, milo, or kafir. 

Some of the protein feeds are-skim milk, buttermilk, meat scraps, 
and cottonseed meal. Of these protein feeds, probably skim milk and 
buttermilk are the best for chick feeding. They contain proteins of 
good quality as well as vitamins and minerals. There is, however, a 
possibility of feeding too much animal protein, because when excessive 
quantities of skim milk, buttermilk, or meat scraps have been fed, the 
chickens have developed their sexual organs at an early age, the pullets 
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have shown a tendency to lay before they were well grown, and the 
cockerels to grow large beefy combs. = 

Chicks normally grow rapidly and therefore require larger quantities 
of minerals than are found in the grain feeds. It is also true that 
grain feeds are slightly acid. For these reason, it is advisable to in- 
troduce additional minerals in the rations for chicks. Bone meal, 
finely ground oyster shells, and salt should be used in various rations, 
according to the deficiencies of the rations. 

Two vitamins often may be lacking in the feeds of chicks. . Vitamin 
“A,” which has already been referred to, and which is found in yellow 
corn and milk, may be supplied by egg yolk, greens, and high-grade 
alfalfa leaf meal. To prevent leg weakness, the chicks should be al- 
lowed to run in the sunlight. Sunlight coming through glass windows 
is not satisfactory. Direct sunlight is necessary. When sunlight is 
limited, the chicks may receive eggs laid by hens running in the open, 
or cod liver oil to provide vitamin “D,” which prevents leg weakness. 


METHODS OF FEEDING CHICKS 


The chicks should not be fed until they are sixty to seventy-two 
hours old. During this time they should be kept in a dark place; it is 
satisfactory to keep them in commercial chick boxes until they reach 
this age. Two common methods are to feed a grain or scratch feed 
and a mash, and to feed mash alone. When mash alone is fed, it 
should contain a smaller per cent of meat scraps than when both grain 
and mash are fed. For the first week, the chicks should be fed five 
times a day, each time enough food being given to last them fifteen 
minutes. 

It is easy to teach chicks to eat if the feed is placed, the first week, 
on heavy paper. This paper should, however, be renewed every day, 
because when bacillary white diarrhea is present in the flock, there 
is danger of spreading the disease. After the chicks are a week old, 
the mash may be kept before them at all times in flat-bottom troughs 
or in conynercial feeders. FF lat-bottom troughs should not be over two 
inches deep until the chicks are two or three weeks old; then they 
may be deeper. In either case, frames covered with woven wire should 
be placed on the feed so the chicks will not scratch it out. One trough 
eight inches wide and forty-eight inches long, and one drinking foun- 
tain are sufficient for a hundred chicks. 
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Table 1.—Chick Mash Rations 


- Mash No. 1, Mash No. 2, Mash No. 3, 


Pounds Pounds Pounds 
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When grain and mash are fed, either mash No. 1 or mash No. 2 
will be satisfactory, and a scratch grain composed of screened yellow 
corn chops, grain sorghum chops, cracked wheat, cut oat groats, or a 
mixture of several of these may be fed twice a day after the first week. 
Mash ration No. 3 is recommended when no scratch feed is given. 

When the chicks are eight to ten weeks old, the pullets may be put 
on a range with good green feed and fed a growing ration; the cock- 
erels may be fattened for the market. 

Those who feed commercial mixed feeds should follow closely the 
recommendations of the company manufacturing that particular feed. 


FEEDING GROWING PULLETS 


The mash for growing pullets is not radically different from the 
chick mash. For early-hatched pullets, the amount of meat scraps 
may be diminished in some cases as low as two or three per cent of 
the mash, and for late-hatched pullets it is often increased to fifteen 
or twenty per cent of the ration. A mash composed of the following 
is used at this Station with good results: 


Table 2.—Growing Mash 


Pounds 
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At times the amount of meat scraps is reduced to three pounds in 
one hundred. Milk need not be fed to growing pullets unless the 
pullets are being forced or an abundance of milk is available. In that 
case, the amount of meat scraps may be decreased about fifty per cent. 

Shade should be available at all times. Fresh water is essential, and 
grit and oyster shell should be supplied. If green feed is not avail- 
able, five pounds of alfalfa leaf meal may be introduced into the mash 
in the place of an equal quantity of bran. 

Care should be taken that the pullets have sufficient hopper feeding 
space and the house should be so ventilated that the pullets will not 
contract colds or roup. 


FATTENING COCKERELS 


When the cockerels approach a marketable weight they may be con- 
fined in small yards or fattening crates and fed a fattening ration 
for about two weeks. 

A ration composed of about sixty per cent corn meal and forty per 
cent wheat white shorts moistened with buttermilk is recommended. 
Often ten per cent of wheat white shorts is replaced by ground oats. 
Enough milk is added to give the consistency of very thick cream. 
On an average, about one and a half to two pounds of buttermilk is 
mixed with one pound of ground feed. The birds should be fed all 
they will clean up two or three times a day. For more detailed in- 
formation on fattening, the reader is referred to Bulletin No. 140 of 
the Bureau of Animal Industry, U. 8. Department of Agriculture, 
Washington, D. C. 


HEN FEEDING 


In order to secure best results in feeding hens for the production 
of eggs, one should provide feeds to supply the fat found in the yolk, 
the protein found in the white and the yolk, and the mineral found 
in the shell. He should also provide the correct feed to maintain the 
hen in good health. Vitamins are necessary to keep the hen healthy 
and to provide that the eggs laid will contain vitamins. 

The usual manner of feeding hens is to supply them with whole or 
cracked grains and with a mash composed of ground grains and pro- 
tein concentrates. In cases where most of the protein is derived from 
vegetable concentrates, it is advisable to add finely ground oyster shells 
or calcium carbonate and salt. Probably one and a half “pounds of 
shells or calcium carbonate and one-half pound of salt is all that is 
necessary in this State, where cottonseed meal is used for part of the 
protein concentrate. 

In feeding laying hens, it is customary to feed about equal parts of 
grain and mash. About one-third of the grain is fed in the morning 
and two-thirds is fed at night. In most cases the mash is before the 


FEEDING CHICKENS 7 


hens in hoppers at all times, and occasionally in the fall and winter it 
may be profitable to give one light feed of moist mash in the after- 
noon. It is preferable to moisten the mash with milk if available. 

In Texas, when milo and kafir are available at reasonable prices, 
these feeds should be used to make up the greater portion of the grain 
feed. Wheat, corn, and heavy oats may also be used for variety. The 
following mash feeds are recommended: 


Table 3.—Laying Mash Rations 


Mash No. 1, | Mash No. 2, | Mash No. 3, | Mash No. 4, 


pounds pounds pounds pounds 
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Green feed is essential to chickens, and whenever it is not available, 
five pounds of high-grade alfalfa leaf meal should replace an equal 
quantity of wheat bran in the mash rations. 

It is important that oyster shells and fresh water should be before 
the fowls at all times. It is also important that all houses and feed- 
ing and watering utensils be kept clean and be disinfected often. 
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SYNOPSIS 


This Circular is issued with the view of aiding in the better man- 
agement and utilization of fields already set to Johnson grass. This 
Station does not recommend the planting of Johnson grass on new areas, 
since it has developed and placed in the hands of the farmers Sudan 
grass, an annual grass which, all things considered, is superior to 
Johnson grass for the development of any new areas needed to produce 
hay and pasture in Texas. 

Johnson grass is generally regarded as a troublesome weed, but the 
qualities which make it a weed may be used to make it a valuable 
forage plant. 

The grass is found in most parts of Texas, but is most abundant in 
the blacklands and on bottom lands. It succeeds best on rich loam soil 
with plenty of water. 

Hay of good quality is produced if the Johnson grass is cut at the 
proper stage of growth, which is when the plant is in the boot stage. 
Cutting at a later stage of growth will result in a stemmy hay, and 
the inclusion of some mature seeds, which, of course, is objectionable. 

Johnson grass hay has about the same feeding value as other good 
grass hays. Johnson grass is a valuable pasture grass but is better 
for hay than for pasture. 

Where Johnson grass has become abundant it may be best to use it 
as hay or pasture rather than undertake the expense of its eradication. 
Eradication may be accomplished by suitable cultural methods in con- 
junction with the proper cropping system. 


CIRCULAR NO. 48 FEBRUARY, 1927 


JOHNSON GRASS IN TEXAS 
By 


E. O. POLLOCK, Associate Professor of Agronomy, ! 
Agricultural and Mechanical College of Texas. 


FOREWORD 


This Circular is issued with the view of aiding in the better manage- 
ment and utilization of fields on which Johnson grass is already estab- 
lished. This Station does not recommend the planting of Johnson 
grass on new areas, since it has developed and placed in the hands of 
farmers Sudan grass, an annual grass which, all things considered, is 
superior to Johnson grass for the development of any new areas needed 
to produce hay and pasture in Texas. 


INTRODUCTION ~ 


Johnson grass belongs to the sorghum family. It is quite similar to 
Sudan grass in general appearance. Johnson grass produces under- 
ground root stocks, which distinguishes it from all other sorghums. The 
root stocks formed in any given year put out new shoots the following 
year. This characteristic makes Johnson grass a true perennial, as well 
as a troublesome weed, and a hay plant of perennial duration if given 
the proper attention. 

Johnson grass is now widely distributed in Texas, especially in the 
blackland belt and on bottom lands. More hay is produced from John- 
son grass than from any other perennial hay plant in Texas. It is sel- 
dom that Johnson grass is seeded intentionally and it is doubtful if it 
would be good practice to seed the crop on land now free of Johnson 
grass, even though its eradication may be accomplished by suitable cul- 
tural methods. On lands where Johnson grass has become abundant 
more attention is now given to profitable utilization of the crop than 
to expensive methods of eradication. The grass is rapidly gaining in 
fayor, especially in the districts around San Antonio, Fort Worth, and 
in certain sections in northern Texas. Due to the fact that there is 
normally a shortage of forage in the State, there is an opportunity at 
this time for Johnson grass to be cultivated profitably and made to fit 
into a suitable cropping system in sections where it is already well 
established. 


*Resigned August 31, 1926; now in charge Branch Office of Hay, Feed, and 
Seed Division, Bureau of Agricultural Economics, United States Department of 
Agriculture, Kansas City, Missouri. 
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HISTORY AND DISTRIBUTION 


Johnson grass was introduced into South Carolina from Turkey about 
1830. It was at one time extensively known as Means grass. This 
name originated from the fact that Governor Means of South Carolina 
sent a planter to Turkey to instruct the Turks in cotton culture, and he 
brought back a small quantity of this seed. Later it was called Johnson 
grass after Colonel William A. Johnson, who grew it extensively on the 
fertile bottom lands near Selma, Alabama, beginning about 1840. Since 
then it has been introduced into about half of the United States, and 
were it not for the fact that it is tropical in nature and likely to be 
winter-killed where the ground freezes to any considerable depth, it 
might have become more widely disseminated. 

In Texas this plant makes its best growth on the heavy black soils 
well adapted to cotton production. Its habits of growth, however, asso- 
ciated with its drought-resistant qualities, make it very persistent. 
Consequently, it is common in all parts of Texas except in the extreme 
western part where the annual rainfall is not sufficient to support its 
growth, and even there it will gain a foothold during wet seasons. 
Around San Antonio, Del Rio, Eagle Pass, and other sections, John- 
son grass hay is being produced under irrigation. There are many 
other localities where this grass is found growing on a small scale, and 
the hay produced is consumed locally. 


SOIL AND CLIMATIC ADAPTATION 


Johnson grass in general has about the same climatic adaptation 
as cotton. It also occurs as a perennial in Arizona, New Mexico, and 
California, and is grown as an annual forage in some of the Northern 
States. In Texas it is found most extensively on the black upland 
soils and bottom lands. This grass grows on all types of soils, but 
succeeds best on rich loam soi] with an abundant supply of moisture. 
The fact that the plant has an extensive deep root system and possesses 
characteristics similar to those of the other sorghums makes it resist- 
ant to drouth and widely adapted to the different types of ‘soil. 


THE PRODUCTION OF JOHNSON HAY IN TEXAS 


The total acreage of tame hay in Texas for 1924 was estimated at 
748,000 acres and of this total about 21 per cent, or 157,000 acres, was 
in Johnson grass. ‘The estimated production was about 150,000 tons, 
valued at approximately two and one-half million dollars. 

It is estimated that about 40 per cent of the hay fed in Texas is 
shipped from other States and is used principally for feeding live stock 
on the farms. A condition of this kind is indeed regrettable, and 
farmers should realize the importance of establishing cropping systems 
which would include sufficient forage to supply their own needs, 
whether it be Johnson grass or some other suitable crop. 

Lands which are already seeded to Johnson grass can be made into 
excellent hay meadows with only a small amount of attention. 
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Figure 1 shows the leading counties that are producing Johnson 
grass hay for the market. 


Time of Cutting 


Since Johnson grass may be cut from one to four times during the 
season, it is necessary to cut at a time when the least damage will re- 
sult to the succeeding cuttings. In Texas, the weather conditions are 
generally favorable for the curing of hay, making it possible to cut at 
the proper stage. It should be the aim of every farmer to produce 
good yields but it is unwise to sacrifice quality for tonnage. In order 
for hay to be readily consumed or marketed, it must. be palatable and 
digestible. 

Most grasses are not cut until the seed is mature, but since John- 
son grass is rather coarse, the best quality of market hay can be pro- 
duced if the cuttirig is done while the seed head is still in the boot or 
leaf sheath. If cutting is delayed beyond this stage of growth, the 
stems rapidly become coarse and woody, resulting in a stemmy hay 
which shows considerable waste when fed. One of the chief objections 
to Johnson grass hay produced in Texas is its coarse texture, which is 
to a large extent the result of cutting too late. It is a well-known 
fact that market hay containing matured seed heads is considered 
objectionable as a feed on account of the danger of introducing seed 
on cultivated lands. Consequently, there is little demand for this kind 
of hay on the market. Johnson grass does not bloom until the seed 
head is fully exserted from the boot. Therefore, cutting before this 
stage is an assurance that it can be fed without danger of infesting 
farm lands. 

The first cutting is generally made between May 15 and June 15, 
depending on the locality and prevailing weather conditions. Johnson 
grass is sensitive to low temperatures; consequently, its growth is 
greatly delayed by late springs. No dates can be given for the suc- 
ceeding cuttings, as rapidity of growth is dependent upon the stage at 
which the ‘first cutting is made, the climatic conditions during the 
growing season, and the fertility of the soil. 


Curing 


When hay is cured under ideal weather conditions, there are a num- 
ber of changes that take place within the plant; namely, (1) the re- 
duction of the water content to about 15 per cent, (2) chemical changes 
in the composition of the plants associated with the development of 
the aroma characteristic of freshly cured hay, and (3) bleaching, due 
to the partial destruction of the green color by sunlight. The bleach- 
ing effect of sunlight is greatly facilitated by the action of dew or rain. 

Good market hay should be as green as possible, have a good aroma 
and be free from “dust” or mold spores. All of these conditions are 
affected by the curing process and may be partially controlled by the 
grower, 
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Johnson grass hay is rather coarse and contains a relatively large 
amount of stems, which makes it difficult to cure unless weather con- 
ditions are favorable. Where the hay is produced in Texas, weather 
conditions, except for light dews, are generally favorable for curing. 
The best hay is secured by raking into windrows as soon as the plants 
are well wilted and afterwards piling into small cocks before the leaves 
become brittle. Such a practice will greatly aid in retaining the green 
color in the stems and leaves and will improve the aroma. Cocking is 
not generally practiced on account of the increased cost of production 
and the low market price of the hay. Under favorable conditions, 
Johnson grass can be cut one day and windrowed the next afternoon. 


Baling 


Baling should be delayed until the afternoon of the third day after 
cutting under favorable conditions. Unless there is an abundance of 
sunshine, it is generally necessary to delay baling until the fourth day. 
In Texas, the hay -is frequently baled before it becomes dry enough, 
and as a result the hay becomes musty or moldy, which makes it unfit 
for feed. It is a good practice to delay the baling until the hay breaks 
if a wisp is tightly twisted in the hand. However, it is well to remem- 
ber that overcuring produces a woody, unpalatable hay. 

Practically all of the Johnson grass produced’ in Texas is baled from 
the windrow. The power baler is now in general use and is a labor- 
saving device as compared with the horse-power machine. 

Hay that is neatly and uniformly baled makes a good appearance 
when packed in a car and commands a good price on the market. 
Competition among the retail hay dealers often creates a demand for 
light bales, and farmers are thereby encouraged to make the bales as 
loose as possible. Such a practice can be prevented by selling hay on 
the retail market by weight rather than by the bale. 

To obtain a good bale of hay, each “feed” should be made as uni- 
form as possible. Special attention should be given when starting or 
finishing a bale in order to secure square ends. Hay baled in this 
manner is less liable to fall apart when handled. Farmers often put 
more than one grade of hay in the bale, a practice which detracts from 
the appearance of the hay and reduces its market value. Growers 
occasionally try to dispose of inferior hay by this method. 


Yields of Hay 


There is wide variation in the yields of hay from meadows of John- 
son grass. Where Johnson grass is produced on irrigated lands, two 
to four cuttings a season averaging from one to one and one-half tons 
per acre, are often obtained. The yield, however, is dependent upon 
the length of the growing season, the amount of water applied, and 
the fertility of the soil. 

A considerable amount of Johnson grass hay is produced on bottom 
lands where the soil is productive and the moisture supply abundant. 
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Usually two cuttings a year are made from this type of land, the first 
cutting producing from one to one and one-half tons per acre, and the 
second cutting from one-half to one ton per acre. The average yield 
for the entire State is less than one ton per acre, due to the fact that 
a large amount of hay is cut from the ordinary upland soils where 
stands are thin and the meadows not cared for. The yields from this 
type of land are much lower than are generally obtained from the 
irrigated or bottom lands. On such lands, one ton per acre is an ex- 
cellent yield; and when the crop is cut at the proper stage, from one- 
half to three-fourths of a ton is considered an average yield. How- 
ever, when the crop is allowed to stand until the seeds are mature, 
yields of more than one ton per acre are not uncommon. The hay, 
however, is of coarse texture when cut at this stage. In such cases, 
usually only one cutting is made, unless there is an abundance of rain- 
fall, when two cuttings may be obtained. 


Cultivation to Increase Yields of Hay 


In the sections of Texas where Johnson grass is produced on an 
extensive scale, a great deal of attention is paid to cultivating the 
meadows. It has been found a good practice to plow or double disk 
Johnson grass meadow lands at least every two years. Some growers 
_ find it profitable to plow every year, while others claim that every 
three or four years gives satisfactory results. Plowing should be done 
during the latter part of February or the first of March. To improve 
a meadow, the land should never be plowed when it is dry. Conse- 
quently, late winter or early spring is the most satisfactory time to do 
this work.- After the land has been thoroughly plowed or disked, it 
should be made as level as practicable. This can best be accomplished 
with the disk or harrow, depending on when the land was plowed or 
disked. Cultivation in late winter or early spring has a tendency to 
reduce the weed growth which generally appears in the first cutting, 
which, if not removed, will lower the quality of the hay. The main 
objects in cultivation are to cut the underground root stocks, to secure 
better aeration, and to prevent the land from becoming sod-bound, 
which results in a decreased stand of plants. Where judicious cultural 
methods are practiced the stands are generally good and the yields 
comparatively high. Hay produced under such conditions, if harvested 
at the right time, is leafy, fine in texture, and generally free of weeds. 
Experience has shown that neglected meadows produce hay with a high 
percentage of foreign material, which usually ranges from fifteen to 
twenty per cent, consisting mostly of weeds. Hay produced on culti- 
vated meadows contains very little foreign material, the range being 
from nothing to five per cent. 


‘ 
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Table No. 1.—Separation and color analysis of Johnson Grass and Johnson Grass mixed 
ays produced in different states. 


Data furnished by U. S. D. A. Hay Laboratory, Auburn, Alabama. 


Per Per Cent 
Cent — — — 
State City or of 4 
District Green | John- Other | Lespe-| Other | Wire | Foreign 
Color son Alfalfa Le- deza Grass | Grass | Mate- 
Grass gumes rial 
Texas. ..../San Antonio. 31.0 79.0 0 0 0 13.0 0 8.0 
Texas. ..../San Antonio. 61.0 78.0 0 0 0 iO 0 21.0 
SRGKAS. os] WACO, m6. os 4 62.0 82.0 0 0 0 9.0 0 90 
Texas. ..../San Antonio. 68 .0 84.0 0 (0) 0 Trace 0 16.0 
BROS AS eas | WACO Ic /s\\s «cia 45.0 95.0 0 0 0 Trace 0 a) 
Texas...../San Antonio. 45.0 90.0 0) 0 0) 1.0 0) 9.0 
Alabama.. .|Massillion.. . 31.0 93.0 0 0 0 2.0 0 5.0 
Alabama.../Faunsdale... 45.0 86.0 5 0 0 6.0 (0) 3.0 
Alabama...|/Birmingham. 61.0 43.0 37 0) 0 2.0 1 W720 
Alabama.. .|Scott Station 67.0 80.0 0 0) 0) 1.0 0 19.0 
Mississippi |Okolona.... . 38 .0 97.0 0 0 0 10 0 2.0 
ississippi |Sessions.. .. . 45.0 87.0 0 0 0 yO) 0 8.0 
Mississippi |West Point. . 64.0 80.0 0 0 0 8.0 0 12.0 
| 


Table No. 1 shows separation and color analysis of Johnson grass 
and Johnson grass mixed hays produced in different States. 


FEEDING VALUE OF JOHNSON GRASS HAY 


Very few feeding tests have been conducted to show the relative 
value of Johnson grass hay compared with other hays. The results 
of these feeding tests and chemical analysis of the hay show that John- 
son grass compares favorably with other grass hays. 

Dr. G. S. Fraps, Chemist of the Texas Agricultural Experiment 
Station, in Bulletin 147, reports the following comparative analysis. 
(Table No. 2.) 


Table No. 2.—Comparative analysis of Johnson Grass hay with other hays. 


+. 


1 


, Nitrogen 
Kind of Hay Protein Fat Crude Free Water Ash 
Fiber Extract 


| Per Cent | Per Cent | Per Cent | Per Cent } Per Cent | Per Cent 


I OTTISON Peres sede oie ieee 12:90) 9 3000 4A .06 9.70 Thee, 
Johnson Grass roots | | | 

CLV ESI es Esty unioue ys 93 _.20 4.19 NARI) 80.11 le hes 
SR WIOLUY oo celeste. die VIED ye 1a) 28 .72 43 .19 10.21 7.88 
Bermiad aa wnas ore 8ise7 8 | 10.88 2.14 22.96 | 46.39 10.05 7.60 
UMRAO oe se tts tor fete Pia 20-12 43.19 10.21 7.88 
PSN EN Ne ge Pe get RE | 14.42 1] 29.98 35.81 9.61 8.41 


From the above data and from information collected from other 
sources in Texas, Johnson grass hay appears to be an excellent feed 
for horses, cattle, and sheep. It is readily eaten by live stock if cut 
at the right time and properly cured. It makes an excellent roughage 
when supplemented with concentrates. 
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VALUE AS A PASTURE GRASS 


Johnson grass has been grazed successfully but it is not primarily 
a pasture plant. It does not stool to a great extent, and the basal 
foliage is scant; however, the stem contains an abundance of leaves. 
It is a grass that will stand fairly close grazing and is not readily 
killed by trampling of live stock. Care should be used when the 
meadows are pastured during the hot, dry summer months, as over- 
grazing will reduce the stand. Johnson grass has about the same 
carrying capacity as Bermuda grass, and will generally support one or 
two animals per acre, depending on the fertility of the soil and the 
rainfall. 

Johnson grass roots are often made to serve as a winter pasture by 
plowing and harrowing the meadows during the winter to bring the 
large fleshy roots to the surface of the soil, so that they may be eaten 
by cattle, sheep, or hogs. 

If the roots in a permanent meadow are pastured the plants should 
be allowed to produce a fall crop of seed to replenish the stand the 
following spring. After the plants are matured and the seed practi- 
cally all shattered, the meadow may be pastured until the cured plants 
have been grazed off. Then the sod can be plowed and harrowed at 
intervals to expose the roots. If this tillage is discontinued in the 
early spring, the root stocks remaining in the ground and the crop of 
seed from the previous fall will be sufficient to maintain a good stand 
of grass, permitting two or three cuttings each year. 


POISONOUS QUALITIES 


When. the growth of Johnson grass is stunted as a result of frost 
or extremely dry weather, it may become poisonous. This condition 
is the result of the accumulation of prussic acid in the plant. The 
prussic acid may be removed by cutting and thoroughly curing, and in 
case of drouth the acid will disappeat when the grass resumes its 
growth following rain. It is advisable to postpone pasturing meadows 
which have been frosted until they have dried out, or meadows which 
have been stunted in growth by severe drouth until a new growth has 
become established. This is the same kind of poisoning that exists 
in other sorghums. Instances of poisoning of live stock caused by 
feeding Johnson grass are not common but due caution should be ex- 
ercised. A number of cases of poisoning, however, have been reported 
in Texas and two or three other States. 


MARKETING AND MARKET PRICES OF HAY 


Most of the Johnson hay produced for the market in Texas is sold 
to the government and is fed to army horses. Some, however, is 
shipped to West Texas, where it is used as a feed for cattle and sheep. 
Dairymen in many localities are feeding Johnson grass hay on an ex- 
tensive scale and claim excellent results from its use. It is also pop- 
ular on the retail market and is one of the principal hays fed to city 
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horses and milk cows. It is seldom used as roughage on cotton and 
grain farms because of the danger of introducing it on cultivated lands 
where it does not now exist. 

The reputation of Johnson grass as a weed has greatly reduced the 
market value of the hay in Texas. It is generally sold for $13 to $18 
per ton, depending on the scarcity of other feeds. In the Southeastern 
States, where it has been grown extensively for a number of years, it 
sells readily at $20 to $24 per ton. 


PRODUCTION OF SEED 


There is very little demand for Johnson grass seed in Texas, but 
requests for seed are often received from the Southeastern States. 
Texas at one time produced most of the seed marketed in the South, 
but at present very little is grown in the State. Johnson grass has 
good seed habits. The seed head is a loose, open panicle, which is 
easy to harvest. The seed do not shatter readily; hence, it is econom- 
ical to harvest the crop with an ordinary-grain binder. After being 
cut, the forage should be left to cure in shocks. It may be threshed 
directly from the shock or stacked in the same manner as grain. The 
threshing machine used for wheat and other small grains will thresh 
and clean the seed perfectly if it is well matured when harvested. If 
- the grass is cut too early, the seed will contain a large amount of chaff 
when threshed. 

The yields of seed range from five hundred to six hundred pounds 
per acre. Commercial seed are usually low in viability, germinating 
from 50 to 75 per cent. 


POSSIBILITIES OF JOHNSON GRASS IN CROPPING SYSTEMS 


In sections where Johnson grass is already established, other crops 
are often grown in combination with the grass. Oats are probably 
used for this purpose to a greater extent than any other single crop. 
If oats are used on land seeded to Johnson grass, the plowing is done 
in the early fall. The seedbed is prepared in the same manner as for 
oats. The expense is a little higher than on ordinary lands, due to 
the sod-bound condition which makes plowing difficult. The oats 
should be planted in October or November, depending on the section 
of the State, at the rate of six to eight pecks per acre. The oats will 
grow during the winter months and in the spring will keep the John- 
son grass in check until the grain crop is harvested. It is usually possible 
to get, in addition to the oat crop, one good cutting of Johnson grass, 
and when there is sufficient moisture in the soil, two cuttings may be 
obtained. Oats planted in this manner will often yield fifty to sixty 
bushels per acre. In such cases the oats will contain Johnson grass 
seed unless they are cut as soon as they are ripe. In North Texas 
combinations of Johnson grass with both oats and wheat are common. 
In such cases the yield of grain may be as high as when the oats or 
wheat is grown alone. 
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Combinations of Johnson grass and alfalfa occur in the western 
part of Texas and are occasionally found in other sections of the State. 
Such mixtures, however, are never planted, but result from sowing the 
Johnson grass lands to alfalfa, or introducing Johnson grass seed on 
alfalfa land. The trade has found it difficult to market alfalfa con- 
taining Johnson grass as a mixture unless no mature seed heads of 
Johnson grass are present. Practically all hay of this class produced 
in the State is sold to the government; however, a few dairymen buy it. 
_ Alfalfa can be grown successfully on Johnson grass land if the seed- 
ing of the alfalfa is preceded by a crop of oats. The land should then 
be plowed thoroughly during the dry summer months to hold the 
grass in check and the alfalfa seeded in the fall so that it may get a 
good start while the Johnson grass is dormant. When once estab- 
lished, the alfalfa will persist for a number of years. 

Cowpeas and Johnson grass make an excellent combination when 
seeded together. The stiff-stemmed Johnson grass plants furnish sup- 
port for the cowpea vines and also facilitate the curing of the vines. 
When cowpeas are seeded on Johnson grass meadows, the lands should 
be prepared for planting in the spring before the Johnson grass has 
made much growth. The peas should be drilled at the rate of one 
bushel to the acre. The Johnson grass will come back and the first 
cutting of hay will be a mixture of Johnson grass and cowpeas, which 
has a very high feeding value. The succeeding cuttings will be pure 
Johnson grass. 

ERADICATION 


The eradication of Johnson grass requires systematic and persistent 
effort. The grass reproduces itself not only by seed but by under- 
ground root stocks, which are able to put out new growth and new 
plants the succeeding year. In effecting the eradication of this plant, 
it is necessary to prevent the formation of root stocks, as well as the 
formation of seed. Underground root stocks produced in a given year put 
out new plants the succeeding year. When these underground root stocks 
have supported new plants they become so exhausted that they will not 
send up plants the following year. It is evident, therefore, that any 
treatment which will prevent the formation of seed and the production 
of root stocks will bring about the extinction of the grass. 

Johnson grass may be prevented from setting seed by mowing or 
by cultivating frequently to prevent the plants from heading. The 
mowing of the crop may prevent the production of seed, but will not 
prevent the production of root stocks. The prevention of the forming 
of underground root stocks can be accomplished by sufficiently frequent 
cultivation to keep down aboveground growth, for when a plant 
reaches a height of 10 to 15 inches it begins the formation of new 
root stocks. The whole question, therefore, resolves itself into the 
prevention of the growth of the grass to any extent on the land 
throughout the growing season, and succeeding treatment to prevent 
the growth of seedlings until all the hold-over seeds in the land have 
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been germinated and the old root stocks have exhausted themselves by 
sending up new shoots. This matter of preventing growth can best 
be done by the non-use of the-land for growing a crop and the repeated 
cutting off of the plants underground by means of a blade or knife, 
which can be attached to the cultivator foot and run through the land 
just under the surface at repeated intervals. The prevention of a seed 
crop and the formation of new root stocks can be accomplished under 
favorable conditions, and yet allow the growth of a crop on the land, 
but this requires careful and persistent cultivation of the drill row 
with a hoe and sufficient cultivation of the middles to keep down the 
grass thoroughly. Any system of cultivation which allows single 
plants to escape is not thoroughly and completely effective. 

In northern Texas, eradication is less difficult than in the southern 
part of the State because Johnson grass is tropical in nature and can- 
not withstand freezing temperatures. Consequently, repeated winter 
plowing will bring the roots near the surface, where they will freeze. 
This is one of the first steps toward eradication. In the spring the 
land should be put in cotton, corn, or some other crop that requires 
intensive cultivation, and in August or September the land should be 
gone over, and any plants that have escaped the plow and hoe should 
be pulled up by hand to make certain that no roots are left in the 
soil. It has been found that this method will kill practically all of 
_the plants in one year. Eradication by this method is not as expen- 
sive as one would ordinarily suppose. As a rule, very few plants will 
be left in the field to be removed by hand, if winter plowing and cul- 
tivation are thorough. 

In sections of Texas, where the winters are mild, a meadow should 
not be plowed during the winter months in an endeavor to eradicate 
plants. Plowing will only act as a stimulus to growth. The meadows 
should not be disturbed during the winter months before a cultivated 
crop is to be put in, but should be pastured heavily two years. Keep- 
ing the green plants clipped close to the ground with a mowing ma- 
chine will have the same effect as grazing. Hither of these practices 
will tend to reduce the stand. ‘The root stocks in this case are in- 
duced to form close to the surface of the soil. Before the land is to 
be put in cultivation it should be plowed shallow, and seeded to some 
intensively cultivated crop. In sections where it is unusually dry, 
heavy pasturing followed by summer fallowing will usually reduce the 
stand of plants to such an extent that an inter-tilled crop may be 
grown the following summer without difficulty. 

Fields infested by small patches of Johnson grass may be cleaned 
by digging up the roots and removing them from the field or by cut- 
ting the plants off at the surface with a sharp hoe and applying one 
half inch of common salt. The killing of Johnson grass by the use 
of salt or other chemicals is impracticable for application on a large 
scale, due to the cost, labor involved, and the fact that the land treated 
is apt to be rendered useless for crop growth for a considerable period. 
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LAWS AFFECTING THE PRODUCTION AND SHIPPING OF JOHN- 
SON GRASS HAY 


A study was made recently of the laws of the States in the southern 
part of the United States bearing on the production and shipping of 
Johnson grass hay. Very few of the States have laws on this subject, 
though several which have no law pertaining to the hay itself, have 
laws affecting the sale of the seed. 

Texas at one time passed a law to prohibit railroad companies from 
letting Johnson grass mature seed in the right-of-ways. This law was 
later considered discriminatory and no attempt is now made to en- 
force it. 

Mississippi has no law applying particularly to the shipment of 
Johnson grass hay but the State Plant Board has a rule that requires 
a permit from that board before any hay can be shipped into Missis- 
sippi. This ruling was primarily to prevent the bringing into Missis- 
sippi of hay from sections infested with alfalfa weevil and Mexican 
bean weevil, and so far as is known has never beeen applied to ship- 
ments of Johnson grass hay. 

Tennessee has a law which prohibits any person from bringing into 
the State, selling, offering for sale, or giving away seeds or plants of 
Johnson grass. This practically prohibits traffic in Johnson grass in 
that State. 

Oklahoma has a law which makes it unlawful to sell Johnson grass 
or allow seed to mature in the State. It also provides against giving 
away, selling, or transporting hay intermixed with seeds. It is neces- 
sary to have an inspection before any shipment of Johnson grass hay 
is made to see that it is not intermixed with seed, and on that account 
little shipping is done because of the difficulty in securing such in- 
spection. 

California has a law which makes it unlawful for any person own- 
ing, controlling, leasing, or possessing land in the State to knowingly 
permit Johnson grass to mature and disseminate its seed on such land, 
or for any person to knowingly sow or disseminate, or cause to be sown 
or disseminated, any seed of Johnson grass upon any land owned or 
possessed by another or along any roadway, highway, or right-of-way, 
This law makes the shipping or transportation of Johnson grass hay 
practically impossible. , 


SUMMARY 


_ Johnson grass is adapted to warm climates and is a perennial only 
in regions where the root stocks are not killed by frost. It is found 
in nearly all parts of Texas, but is most abundant in the blacklands 
and on the bottom lands of the State. 

Due to the fact that Johnson grass is propagated by root stocks as 
well as by seed, it is a troublesome weed. 

If Johnson grass is utilized properly it can be made into a good 
quality of hay. The grass should be cut for hay before it begins to 
head to prevent the formation of viable seed, since there is danger of 
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introducing the grass on lands by feeding Johnson grass hay contain- 
ing such seed. 

The best quality of hay is made by raking the well-wilted plants 
into windrows and afterwards piling into small cocks before the leaves 
become brittle. In practice, however, cocking is not done generally 
in Texas. 

Under favorable conditions the hay may be baled on the afternoon 
of the third day after cutting, but no definite length of time after cut- 
tin can be given, since the time will depend on the weather conditions. 
The hay is in good condition for baling when a wisp of the hay breaks 
when it is twisted tightly in the hand. 

Johnson grass hay has about the same feeding value as other good 
grass hays. Johnson grass make a good pasture, but it is primarily 
a hay grass. 

Johnson grass may be eradicated by the use of tillage methods that 
will prevent all green growth, which also prevents the formation of 
seed. Where the plant has become abundant on farms, one should use 
it as a hay or pasture plant rather than undertake the trouble and 
expense of eradication. 

Mixtures of Johnson grass and other crops, such as oats and cow- 
peas, make a good quality of hay. 
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BULLETINS 


Bulletin No. 328, April, 1926—The Life History and Control of the Pecan 
Nut Case Bearer. 

The pecan nut case bearer is the most important insect. pest of the 
pecan in Texas at the present time. There are normally four annual 
generations of this insect; although in some years there may be only two 
generations. The larvae pass the winter in hibernacula, which are attached 
to the sides of buds. When the first warm days of spring arrive the 
larvae desert these hibernacula and tunnel in the new growth. When the 
larvae are full grown they close up the entrance to these tunnels with 
frass and excrement and pupate within. The pupal period of the spring 
brood lasts 12 to 18 days, depending upon the temperature. The spring 
brood moths begin emerging between April 15 and May 7, and maximum 
emergence occurs between May 8 and May 13. The eggs laid by these 
moths hatch in 4 to 5 days into pinkish-white larvae, which feed for one 
to two days on the buds below the clusters. The larvae afterwards enter 
the young nuts by cutting entrance holes near the bases of the nuts. The 
duration of the larval stage is about 25 days. After becoming full grown, 
the larvae pupate within dried nuts. The duration of the pupal period 
of the first generation is 9 days. The moths of this generation commence 
to emerge between June 5 and 13, and maximum emergence occurs between 
June 11 and June 20. The moths of the second generation deposit their 
eggs in grooves at the tips and bases of nuts. The eggs hatch in 4 to 5 
days and the larvae tunnel out the nuts just as those of the first genera- 
tion do, pupating within the nuts after they have attained ‘their growth. 
The maximum emergence occurs from August 5 to August 24. The moths 
of this generation deposit their eggs in the grooves in the sides and at 
the base of the nuts just as those of the preceding generation do. The 
eggs of the third generation hatch in 4 to 6 days. The larvae feed on the 
interior of the shucks or at the bases of the nuts where two or three nuts 
of a cluster touch and form an enclosed place. After completing their 
growth the larvae pupate in the larval tunnels. The moths of this genera- 
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tion begin to emerge about August 29, and maximum emergence occurs 
about September 24. The eggs deposited by these moths hatch in 4 to 9 
days and the young larvae feed on nuts if they are still available; if none 
are present they feed at the bases of leaf clasps and on buds, after which 
they spin their hibernacula. j 

The most effective method of control yet devised is to spray with 
arsenate of lead at the rate of 3 pounds per each 50 gallons of water 
shortly after the nuts are set. The most favorable time is between May 
10 and May 20, depending on the latitude and the season. Only a good 
power spraying outfit which will maintain a pressure of 200 to 300 pounds 
should be used, and the material should be applied with a spray gun. A 
second spraying should be made 7 to 10 days after the first. There is 
some danger of burning the foilage when the humidity is high, especially 
in showery weather. If spraying is done under these conditions it is well 
to add 3 pounds of slaked lime or 4 pounds of hydrated lime to each 50 
gallons of spray material. As a rule it is not necessary to add lime, but 
in a few cases burning has resulted where it was not used. 


Bulletin No. 329, March, 1925—Energy-Production Coefficients of American 


Feeding Stuffs. 

The object of this bulletin is to furnish digestion coefficients for cal- 
culating the productive energy of American feeding stuffs. It contains a 
compilation of all American digestion experiments that could be found. 
Variations in the digestion coefficients are studied by statistical methods. 
Some of the production coefficients are corrected from the results of feed- 
ing tests. This bulletin should be useful for the purpose of calculating 
the feeding values of American feeding stuffs when the chemical composi- 
tion is known. It can also serve as a basis for further work on the feeding 
values of feeding stuffs. 


Bulletin No. 330, April, 1925—Farm Mortgage Financing in Texas. 


This bulletin contains analyses of informatien supplied by 177 financial 
institutions and insurance companies which make farm mortgage loans in 
Texas. It was found that farmers obtain loans (1) directly from local 
and district agents of the various lending agencies, (2) from local farm 
loan associations representing the Federal Land Bank, (3) from farm 
mortgage institutions who in turn secure funds by sale of debentures. 
Certain institutions sell individual mortgages to the investing public, 
others sell bonds based on a group of mortgages, and still others keep the 
mortgages as investments. The 177 banks and companies investigated, 
have a total of $252,448,122 in first mortgages on Texas farms and 
$1,727,382 in second mortgages. This probably represents one-half of all 
the farm mortgages in the state. Farms mortgaged as security for these 
loans are in most cases valued at more than twice the amount of the loans. 
The average interest rates charged on first mortgages by these institutions 
range from 5.5 per cent by the Federal Land Bank to 8.45 per cent by 
commercial banks. Mortgage loans made by commercial banks run one to 
five and ten years, by farm mortgage, insurance, and trust companies 
five and ten years, and by Federal and joint stock land banks more than 
thirty years. A very large part of the loans made by farm mortgage, 
insurance, and trust companies, as well as by the commercial banks, are 
paid off in a lump sum at the end of the given period of the loan. All 
loans of Federal and joint stock land banks are paid on the amortization 
plan, or at the will of the borrower after five years. Fifteen per cent of 
the loans of farm mortgage companies are made on the amortization plan. 
More than half the loans of farm mortgage and trust companies are used 
for the immediate purpose of purchasing land and making improvements. 
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But in the case of insurance companies and the Federal and joint stock 
land banks, 53 to 78 per cent of the current loans are used to pay off old 
land mortgages. It seems to be the opinion of a large number of these 
farm mortgage financing institutions that the Texas Homestead Exemption 
Law should either be abolished or modified, since it tends to increase the 
interest rates paid by farmers and often prevents borrowing when funds 
could be used to the economic advantage of the borrower. 


Bulletin No. 331, May, 1925—The Value of Various Feeds in the Control of 
Coccidiosis in Chicks. 

This bulletin reports an experiment planned to test the value of various 
feeds in the control of coccidiosis in chicks. Buttermilk of different dilu- 
tions, greens, and cod liver oil were used in the attempt to control the 
disease in nine pens of 93 chicks each that were artificially infected with 
coccidiosis when the chicks were eleven and twelve days old. The basal 
ration for the first two weeks was: white cornmeal 80 pounds, wheat gray 
shorts 20 pounds, chick-size oyster shell 5 pounds, and chick-size bone meal 
5 pounds. After the chicks were two weeks old 10 pounds of 65 per cent 
protein meat scrap was added to the ration. The results showed lower 
mortality and greater gains in all cases, as the buttermilk fed was more 
concentrated. Greens did not prove to be of value in reducing losses or in 
increasing the weight of the chicks. Cod liver oil did not reduce the mor- 
tality or increase the weight of the chicks. 


Bulletin No. 332, August, 1925—Biometrical Studies of Lint and Seed 
Characters in Cotton. 

This bulletin reports the results of a statistical study of sixteen varieties 
of cotton grown at the Experiment Station, College Station, Texas, in 1924. 
Six characters, viz., yield of lint, yield of seed, percentage of lint, length of 
lint, number of five-lock and number of four-lock bolls, were studied as to 
type and variability and the relationship of each of these characters with 
the others was determined. All varieties showed positive correlations be- 
tween yield of lint and seed, yield of lint and number of five-lock bolls, yield 
of lint and number of four-lock bolls, yield of seed and number of five-lock 
bolls, and yield of seed and number of four-lock bolls. 

This bulletin should be of value to those interested in improving a 
variety of cotton in any of these characters. 


Bulletin No. 333, August, 1925—Heritable Chlorophyll Deficiencies in 
Seedling Cotton. 

This bulletin reports the discovery of and describes two characters in 
seedling cotton, one of which is yellow seed leaves instead of the usual 
green, and the other the lack of green color in certain portions of the seed 
leaves. These two characters are inherited and the relations of the genetic 
factors concerned have been discovered and described. This work is a con- 
tribution to present knowledge of cotton breeding. These characters are 
important from a practical standpoint because they reduce the vigor of 
the young cotton plants and would to that extent reduce the stand in 
the field. 


Bulletin No. 334, September, 1925—Trend of Taxes on Agricultural Land in 
Texas and Distribution of the Farmer’s Tax-Dollar. 

This bulletin shows, by means of statistical tables and graphical repre- 
sentations, how the farmer’s tax bill has increased and also what part of 
his tax-dollar is levied by the State, the county, and local districts. It 
also shows where the tax goes which is levied by each of these jurisdictions. 
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and what percentage of the farmer’s tax-dollar is levied for each purpose 
within the jurisdictions. : ; 

It is very generally known that taxes have increased materially since 
1914. For example, in Texas the increase in taxes on agricultural land 
since this date has been over 120 per cent. No such corresponding increase 
in the receipts from farm land has occurred, especially since the summer 
of 1920, when the great decline of the price of farm products began. This 
increase in taxation, then, measures approximately the actual increased tax 
burden which farmers over the greater part of the State must now carry 
in comparison with pre-war times. 


Bulletin No. 335, September, 1925—Commercial Fertilizers in 1924-25. 


This is the annual Fertilizer Control Bulletin. It contains statistics 
regarding fertilizers sold in Texas, information regarding the fertilizer 
law, and analysis of samples of the fertilizer sold by different manufac- 
turers. Anyone who desires to do so can see to what extent the various 
manufacturers come up to guarantee. As a rule, they exceed their guar- 
anteed analysis on an average, but there are deficiencies in various samples 
of the fertilizer as are shown in the bulletin. 

While the total sales of fertilizer in Texas decreased from 126,180 tons 
in 1923-24 to 113,009 tons in 1924-25, the sales of the Standard Formulas 
increased from 12,145 tons in 1923-24 to 19.499 tons in 1924-25. The 
Standard Formulas in 1923-24 were about one-seventh of the total sales of 
mixed fertilizers, while in 1924-25 they were about one-fourth. 


Bulletin No. 336, December, 1925—Commercial Feeding Stuffs. 


This bulletin is the twentieth report of the inspection of commercial 
feeding stuffs sold in the State of Texas during the fiscal year ended 
August 31, 1925. The Texas Feed Law, designed primarily to protect pur- 
chasers of commercial feed against adulterated and inferior articles, was 
enacted by the Legislature in 1905. During the past year the inspectors 
visited 9069 firms in 1680 towns and cities and secured 1518 official samples 
for chemical analysis and microscopical examination. In addition to defini- 
tions of terms used in reporting analyses of feeding stuffs there is a table 
showing the average composition of the feeding stuffs sold during the year 
and also one showing the digestible protein and productive energy of feeds. 
This report contains a discussion on fiber standards for shorts, also tenta- 
tive chemical standards for special-purpose mixed feeds. Official defini- 
tions for various by-products and chemical standards are given, together 
with a table showing tentative guarantees for the convenience of manufac- 
turers in registering feeding stuffs for sale in Texas. The purpose of the 
Texas Feed Law is explained and a summary of the law is given. This 
bulletin contains a detailed report of the results obtained in the inspection 
of feeds during the season 1924-25, which shows that the feed market is in 
good condition, as is evidenced by the small number of irregularities 
detected. 


Bulletin No. 337, January, 1926—Soils of Eastland, El Paso, Lubbock, and 


San Saba Counties. 


This is the tenth bulletin dealing by counties with the chemical com- 
position of Texas soils; it deals with the soils of Eastland, El Paso, 
Lubbock, and San Saba counties. The upland soils of Eastland and San 
Saba counties on an average are low in active phosphoric acid though good 
in total phosphoric acid. Both the upland and bottom-land soils of East- 
land and El Paso counties are low in nitrogen. The upland soils of Lub- 
bock and El Paso counties and all the bottom lands are well supplied in 
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phosphorie acid. All the soils are well supplied with potash. Detailed 
descriptions and analyses are given of the various soil types. 


Bulletin No. 338, April, 1926—Abstracts of Bulletins 305 to 327. 
This is the first abstract bulletin since No. 98 and contains short ab- 
stracts of bulletins printed from 1923 to Apri], 1926. A list of available 
publications is appended. 


Bulletin No. 339, April, 1926—The Cotton Flea Hopper. 

This bulletin contains a report on the life history and habits of the 
cotton flea hopper in the vicinity of College Station. This insect is widely 
distributed over Texas and occurs in many other states. By means of cage 
experiments the cotton flea hopper is shown to ke definitely associated with 
a new type of injury to cotton. This injury is characterized by the ex- 
cessive blasting of small squares, the suppression of fruiting branches, and 
the tendency of plants to abnormally tall growth. All stages of the insect 
are described, and a list of thirty-eight food plants is given. The insect 
hibernates in the egg stage. The winter host plants vary in different 
regions of the State; however, sageweed or goatweed is the most important. 
The results of preliminary experiments on control of this insect indicate 
that cultural measures are most important and effective in preventing 
infestation. These consist of good farming practices, including destruction 
of cotton stalks and especially weed eradication. Sulphur applied as a 
dust is an efficient insecticide in controlling this pest. 


Bulletin No. 340, May, 1926—The Effect of Spacing on the Yield of Cotton. 
This bulletin reports the results of experiments on the spacing of cottom 
at the Main Station, College Station, and at the substations at Beeville, 
Troup, Angleton, Temple, Spur, Lubbock, Pecos, Nacogdoches, and Chilli- 
cothe, Texas, since 1914, which covers a period of twelve years. The 
highest yields in general resulted from the close and medium spacing, 6 to 
21 inches, in the different parts of the State, except in eastern Texas on the 
sandy lands, where comparatively wide spacing, 27 to 36 inches, gave the 
best results. Twelve inches was found to be the optimum spacing at 
Angleton, Lubbock, and Spur; 9 to 12 inches at College Station; 21 inches 
at Beeville and Temple; 27 inches at Nacogdoches; and 30 inches at Troup 
and Chillicothe. These results show that the cotton plant has the ability 
to adjust itself to produce satisfactory yields within a comparatively wide 
range of spacing. Thinning cotton at the usual time produced larger yields 
in general than late or deferred thinning. 


Bulletin No. 341, June, 1926—Cottonseed Products as Feed, Fertilizer, and 
Human Food. 

This publication was prepared at the request. of a committee of the 
Texas Cottonseed Crushers for authoritative information regarding the 
use of cottonseed products as feed and fertilizer. Members of the staff of 
the Experiment Station, the Extension Service, and the School of Agricul- 
ture cooperated in preparing this information. This bulletin discusses 
briefly the properties of cottonseed products, their feeding values, and 
methods for feeding to various classes of live stock. Rations are suggested 
for beef cattle, dairy cattle, sheep, poultry, hogs, and horses and mules, 
and some mention is made of the use of cottonseed flour as a human food. 
The use of cottonseed meal as a fertilizer is discussed and some formulas 
are given for home mixing. A selected list of references is given. 
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Bulletin No. 342, June, 1926—Angleton Grass. 


Angleton grass was introduced at the Angleton Experiment Station in 
1915. It has proved to be the best grass yet tried there. It is especially 
well adapted to the Gulf Coastal Plains of Texas and has succeeded in 
other parts of the State having 30 inches or more of rainfall. It makes 
large yields of hay, having produced an average of more than five and one- 
half tons of cured hay to the acre for a period of seven years at the 
Angleton Station. The grass makes an excellent quality of hay if cut dur- 
ing or before the flowering stage. Angleton grass is also a good pasture 
grass. 


Bulletin No. 343, July, 1926—Studies of a New Fusarium Wilt of Spinach 


in Texas. 

Spinach is an important truck crop in Texas, and is grown mostly as a 
winter crop. A new spinach wilt has been under observation for several 
years. This trouble causes serious losses, especially on spinach which 
matures during the late spring or early summer. At first it was thought 
that this disease as it affects spinach in Texas was the same as the one 
occurring in Idaho. However, this disease was found to be hitherto un- 
described, and is caused by a fungus, Fusarium solani, which is commonly 
found on decayed tubers of Irish potatoes. The cause of the disease was 
definitely established by inoculating healthy spinach with pure cultures of 
Fusarium solani from spinach and from Irish potatoes. It was shown that 
this disease becomes worse as the temperatures of the air and soil increase. 
The causal organism was studied and comparisons were made with the 
Fusarium spinaciae which causes a spinach wilt in Idaho. The two organ- 
isms were found to be distinct, and both pathogenic to spinach. Prac- 
tically all varieties of spinach are susceptible to this wilt except the New 
Zealand spinach, which was found to be wholly resistant not only to wilt 
but also to high temperatures and is, therefore, well adapted to summer- 
weather conditions. Control methods would consist in not planting this 
crop on land previously devoted to spinach or Irish potatoes, but, if pos- 
sible, in having it follow some graminaceous crop. 


Bulletin No. 344, July, 1926—Feeding Bone Meal to Range Cattle on the 


Coastal Plains of Texas. 

This bulletin reports results obtained by feeding bone meal and salt 
mixtures and finely ground rock phosphate mixed with bone meal and salt 
to cattle in the Gulf Coast region of Texas. It was found that the bone- 
chewing habit exhibited by about seventy-five per cent of the range cattle 
in that region can be broken if each animal is fed daily about three ounces 
of bone meal mixed with salt. Animals getting this amount of bone meal 
make larger gains in weight than animals not so fed. Cows fed bone meal 
reared better calves. It effectually prevented creeps in range cattle, and 
greatly reduced losses from diseases other than those of an infectious 
character. It was found that finely ground rock phosphate when fed alone, 
or when mixed with salt, or when mixed with salt and bone meal in equal 
parts did not give satisfactory results. 


Bulletin No. 345, July, 1926—The Possibilities of Brazil as a Competitor of 


the United States in Cotton Growing. 


This bulletin shows that the United States of North America leads all 
other countries in cotton production. With diligence, this lead may be 
held indefinitely, although there are influences at work to promote cotton 
production in other countries having soils and climate fully as well adapted 
to cotton growing as our own. American cotton growers cannot afford to 
ignore the possibilities of competition and should proceed intelligently so as 
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to produce neither so little cotton as to encourage large acreages in foreign 
countries nor so much as to impoverish themselves and the growers of 
every land. If American supremacy is to be maintained, cotton must be 
produced economically. Dr. B. Youngblood, Director of the Station, pre- 
pared this bulletin after an extended trip to Brazil and presents a descrip- 
tion of the climate, soil, and people, together with much pertinent history 
of that country. Many interesting photographs are presented. The activi- 
ties of the British Government to encourage a cotton supply independent of 
the United States are described. 


Bulletin No. 346, November, 1926—Commercial Fertilizers in 1925-26 and 
Their Uses. 

This is the annual Fertilizer Control bulletin. It contains statistics 
regarding fertilizers sold in Texas, information regarding the fertilizer 
law and analyses of samples of the fertilizer sold by different manufac- 
turers. Anyone who desires to do so can see to what extent the various 
manufacturers are coming up to their guarantees. The total sales of fer- 
tilizer in Texas for 1925-26 were 121,747 tons; in 1924-25, they were 97,719 
tons. Practically all the sales of mixed fertilizers in 1925-26 were con- 
fined to 20 analyses. The bulletin contains a discussion of the use of fer- 
tilizers and suggestions for their use on various crops and in various 
sections of the state. 


CIRCULARS 


‘ 
Circular No. 32, May, 1924—Cotton Boll Weevil Control in Texas. 

This circular contains a brief history of the spread of the boll weevil 
and its effect upon cotton production in Texas. Data are presented to 
show that the yield of lint per acre for the State as a whole has not de- 
creased materially from decade to decade since the entry of the boll weevil 
into Texas. A popular description of all stages of the insect and a brief 
discussion of its life history are presented. The more important factors 
affecting control measures are pointed out and discussed in connection with 
natural agencies of control and artificial means of control. 


Circular No. 33, May, 1924—The Texas Agricultural Experiment Station 
System. 

The purpose and functions of the Texas Agricultural Experiment Station 
System are described with comment on the scientific methods in use. The 
organization is outlined and the fourteen divisions of research work are 
described in detail. The fourteen outlying substations or field laboratories 
and the four apicultural stations are named and location shown. A list 
of accomplishments is given with a list of urgent problems. The business 
system and methods in use are described and the relation of the system to 
the State and to the Federal departments is shown. A total of 319 bulle- 
tins had been printed to date of publication. The Station lands totalling 
5,082.27 acres in sixteen tracts are listed and the financial report shows 
receipts from Federal and State funds from 1888 to 1925. The Texas 
Station received from all sources .29 mills per inhabitant per annum 
against .54 for Wisconsin, .65 for Ohio, .92 for Indiana, and 2.46 for 
Arizona. The personnel of the staff is listed showing duties, education 
and training and experience of each member. There were 58 members of 
the technical staff and 25 members of the non-technical staff in addition 
to 9 members of the teaching staff who are doing some research work. 


Circular No. 34, July, 1924—The Lower Rio Grande Valley of Texas. 


The geography, soils, and climatic conditions of the region are described 
with rainfall records for 50 years. A list of all dates since 1893 when the 
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temperature was 32 degrees or lower is shown in comparison with similar 
records at Eustis, Florida, and Redlands, California. The irrigation and 
drainage developments are discussed as are also the amounts of water used 
for various crops. , 


Circular No. 35, February, 1925—Suggestions on Queen Rearing. 

Gives in detail the method or plan of procedure used at the State Apicul- 
tural Research Laboratory for rearing queen bees. This method is an 
adaptation of all former plans and gives the highest returns under Texas 
conditions. The plan is adaptable to either amateur or commercial work. 
A chart and calendar are given to show the complete plan for a season’s 
operation. 


Circular No. 36, August, 1924— I. Foulbrood Control and Diseases of Bees. 
II. Foulbrood Law and Revised Regulations. 
This circular contains a report of the inspection work carried on under 
the Texas Foulbrood Law during the period 1910 to 1923, inclusive. De- 
scriptions of the more important brood diseases and adult diseases of bees 
are also given as well as comparisons of the brood diseases in order to 
facilitate identification. The revised regulations in effect are presented 

with the Foulbrood Law. 


Circular No. 37, August, 1925—Subterranean Clover—A New Sandy-Land 
Grazing Crop for Southeastern Texas. 

Subterranean clover was introduced into Texas in 1921 from Australia, 
where it is remarkably successful. It has been tried at several points in 
Texas, namely, Nacogdoches, Beaumont, Angleton, College Station, and 
Lubbock. It was successful at Nacogdoches, College Station, Beaumont, 
and Angleton. These trials indicate that subterranean clover is a promis- 
ing grazing crop for southeastern Texas. 


Circular No. 38, September, 1925—Biennial Report of Apiary Inspection, 
1923-1925. 

A short account is given of the methods and equipment used in examin- 

ing colonies of bees when inspected for the more serious brood diseases. 

The policy of burning diseased colonies is generally followed, as it has 

proved to be the safest and cheapest method of combating American foul- 

brood in the South. More than 38,000 colonies were inspected in 1923- 

1924 and in 1924-1925 nearly 42,000 were examined. Only about one per 

cent were found to be infected with American foulbrood. The report also 
contains concise information on preventing the spread of this disease. 


Circular No. 39, April, 1926—Cotton Production in Texas. 

This circular summarizes in tabular and graphic form some of the more 
outstanding facts relative to the growth and development of cotton in the 
State of Texas from the time of its early introduction to the year 1920. 
It is pointed out that Texas is at present producing more than one-third 
of the nation’s cotton crop. The world cotton erop for 1924 is estimated 
to be 24,700,000 bales of 478 pounds each. The United States’ cotton crop 
for the same year is reported at 13,630,608 running bales. Of this amount 
the State of Texas produced 4,851,873 bales. Stated in percentages the 
United States produced 55 per cent of the total world crop and Texas 20) 
per cent of it. In this circular emphasis has been placed on a comparison 
of cotton production in the four primary cotton producing areas of the 
State, namely: East Texas, The Blacklands, South Texas, and West 
Texas, All areas show an absolute increase in acreage, while, with the 
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exception of West Texas, all show a decline in production for the census 
years of 1910 and 1920. The circular calls attention to possibilities of 
cotton expansion in the State. The greatest possibility in this connection 
is found in the West Texas area and is conservatively calculated to be 
about ten million acres. 


Circular No. 40, July, 1926—Control of the Cotton Flea Hopper in Texas. 
This circular gives a brief popular description of the cotton flea hopper, 
which has become an important enemy of cotton in Texas. All stages of 
the insect are described; its distribution within the State is given; and 
the most important food and host plants are listed. A brief description 
of the seasonal history and development of the insect is included. The re- 
sults of preliminary experiments on control of this insect indicate that 
cultural measures are the most important and effective in preventing 
infestation. These consist of good farming practices, including especially 
weed eradication and the destruction of cotton stalks. Sulphur applied 
as a dust is an efficient insecticide in controlling this pest. 


Circular No. 41, July, 1926—Jujubes in Texas. 

The jujube tree has been grown as an ornamental for perhaps fifty years 
in Texas. The plant has attracted attention for its fruit only within the 
last ten years, since the introduction of improved varieties by the Office 
of Foreign Seed and Plant Introduction, United States Department of Agri- 
culture. A botanical description of Ziziphus Jujuba is given and illus- 
trations presented. The jujube is adapted to a wide range of soil and 
climate, but apparently does best in rather high dry climate. It is planted, 
cultivated, and pruned much as other fruit trees. The jujube blooms very 
late after all danger of frost is over. The fruit ripens early in the season, 
and continues to ripen over several weeks. A description of varieties is 
given and a number of recipes for the utilization of jujubes is presented. 


Circular No. 42, December, 1926—Feeding Chickens. 

This circular gives briefly the latest methods of feeding chickens. It 
gives several rations for feeding chicks, growing stock, fattening fowls, and 
laying hens. It is the aim of this publication to assist Texas poultry 
raisers in utilizing their home-grown feeds. 


SCIENTIFIC ARTICLES 


“Methods of Selecting Wool Samples in Studies on Shrinkage Determina- 
tion.” J. M. Jones and Jay L. Lush. Proceedings of the 
American Society of Animal Production for 1925. 

Variation in the shrinkage of individual fleeces from the Rambouillet 
flock at Substation No. 14 was studied with the object of finding out how 
many fleeces would be needed for an adequate sample and also whether 

‘ any one method of selecting the fleeces to be scoured was more reliable than 
another. The standard deviation of the shrinkages of the individual fleeces 
within the flock was found to be about five per cent. Twenty-five fleeces 
were necessary in a sample to assure that the average shrinkage was 
within two per cent of the true shrinkage for that flock, while a sample of 
one hundred fleeces was necessary to assure that the average shrinkage was 
within one per cent of the true shrinkage for that flock. -Hence the sample 
should consist of at least twenty-five fleeces if a great deal of confidence is 
to be placed in the average result. The size of sample necessary is nearly 
independent of the size of the flock from which it is taken. Four different 
methods of sampling the flock were tried and all seemed to give results 
well within the range of their experimental errors, These methods were: 
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first, cutting off twenty head from the flock just after they had been well 
mixed in the corral; second, cutting off ten head in the same manner; 
third, selecting every fifth sheep as they were driven through a chute; 
fourth, selecting every tenth sheep as they were driven through a chute. 


“Practical Methods of Estimating the Proportions of Fat and Bone in Cattle 
Slaughtered in Commercial Packing Plants.” Jay L. Lush. 
Journal of Agricultural Research, Vol. 32, No. 8, pp. 727-755. 

This is a statistical study of the published records of all cases where 
cattle have been slaughtered and chemically analyzed in such a way that 
the chemical composition of the entire animal and of various organs was 
determined. The proportion of offal fat to live weight was found to be 
the most accurate practical indicator of the fatness of the entire animal. 
The proportion of caul fat to live weight was second most accurate indi- 
cator, and dressing per cent was third. Prediction equations, based on 
both dressing per cent and per cent of offal fat to live weight, are presented 
and their accuracy is discussed. Where it is possible to analyze the whole- 
sale rib cut chemically for fat, such an analysis will provide a still more 
accurate indicator of fatness of the entire live animal than can be had by 
the use of indicators which do not involve a chemical analysis. The per- 
centage of fat in fatty tissue shows a distinctly curvilinear relation with 
the fatness of the entire animal. The relations of the percentage of bone 
in the dressed meat to dressing per cent and also to fatness are presented. 


“Inheritance of Horns, Wattles and Color in Grade Toggenburg Goats.” 
Jay L. Lush. Journal of Heredity, Vol. 17, No. 3, pp. 72-91. 
This is the report of a breeding experiment conducted largely at Sub- 
station No. 10 and partly at Substation No. 14. Horns were found to be 
inherited in goats as a simple non-sex-linked recessive Mendelian character. 
This is the same as the way horns are inherited in cattle, but apparently 
different from the way in which horns are inherited in sheep. Wattles 
were found to be inherited as a simple Mendelian dominant character inde- 
pendent of sex and of horns in inheritance. This is apparently the same 
as the way wattles are inherited in swine and may be the same as the 
way in which wattles are inherited in sheep, but the data available on 
sheep are not reliable enough to justify great confidence in this last 
conclusion, 


“How Breeds are Begun and Improved.” Jay L. Lush. The Cattleman, 
March, 1926, pp. 21-28. 

The steps in the origin and development of breeds of purebred livestock 
are reviewed with especial attention to the genetic constitution of the 
breed, and to the part played by selection and by the various kinds of in- 
breeding in producing the foundation material of the breed in the first 
place and in modifying the breed later. 


“Real Test of Beef Is on Block.” Jay L. Lush. The Cattleman, August, 
1926, pp. 21-22. 


The relation of dressing per cent to the value of the beef animal is shown 
to consist mostly in the simple mathematical fact that the higher dressing 
per cent means more saleable meat per 100 pounds of live animal as pur- 
chased by the butcher. The price per pound of the dressed meat was 
shown, by data on cattle fed at Substation No. 7, to be only slightly or 
not at all correlated with the individual dressing per cents of the steers. 
Such a correlation would be expected to exist, however, if cattle differing 
widely in degree of fatness were studied. 
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Report on Fertilizers. G. S. Fraps, Referee. Journal of the Association 
of Official Agricultural Chemists, Vol. 9 (1926), p. 181. 


This is a report dealing with proposed changes in some analytical 
methods for fertilizer, and includes a proposed method for chlorine. 


sin Method for Potash in Mixed Fertilizers. G. S. Fraps. Journal of the 
Association of Official Agricultural Chemists, Vol. 9 (1926), 
p. 192. 
A simplified method is described and some tests of it are reported. 


Press Contributions by H. B. Parks, Apiculturist in Charge, Apicultural 
Research Laboratory, San Antonio, Texas, Printed in the Bee- 
keepers Item, San Antonio, Texas, During 1926. 


Contribution No. 172, “The Meaning of Experiment Station Work.” 
Giving the distinction between experiment station work and extension 
service work. 


Contribution No. 179, “Notes on Honey Plants.” 
Notes on popular names of plants and the responses of mesquite to 
weather changes. 


Contribution No. 192, “Bee Behavior in Swarm Control.” 
A discussion of the stimuli, the start, the migration of bees. 


Contribution No. 196, “Critical Temperatures in Beekeeping.” 
A discussion of the relationship of bees to certain degrees of heat and 
the utilization of these facts in bee manipulation. 


Contribution No. 219, “The Summer Quiescent Period.” 


An account of the summer resting period of bees and its value to the 
beekeeper. 


Contribution No. 228, “Winter Stores.” 


A detailed account of the amount of stores or food needed to carry a 
colony of bees through the winter period. 


Contribution No. 171, “White Brush.” 
An account of this brush which is so very sensitive to moisture, contents 
of the soil, and whose blooming period is so short that the plant while a 
prolific producer of nectar is not a major honey plant. 


Contribution No. 219, “Aluminum Honey Combs.” 
An account of their use at the State Apicultural Research Laboratory. 
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The following is a list of the Texas Agricultural Experiment Station Publications avail- 
able for free distribution. Bulletins not starred (*) will be sent free upon application 
until the supply is almost exhausted, The bulletins with a star (*) following the num- 
ber will be loaned to those agreeing to return them. In notifying us of changes of ad- 
dress, be sure to give the old as well as the new address, and if possible return to us your 
address which appears on the envelope in which you received this list. Write plainly. 

Please request publications by NUMBER. P ' 

Any name will be placed on the permanent list by request to B. Youngblood, Director, 
College Station, Texas. 

Number 

BULLETINS 

Number 

44. *Paints and Painting Materials (1897). 

67. *Commercial Fertilizers and Commercial Poisonous Insecticides (1903). 

70. *The Composition of Texas Cottonseed Meal (1904). 

79. *Cotton Breeding (1905). 

88. *Horticulture Section (1906). 

91. *Food Adulteration in Texas (1906). 

92. *A Test of the Producing Power of Some Texas Seed Corn (1906). 

105. *Forest and Ornamental Trees (1908). 

113. *Spray Calendar (1908). 

119. *Infectious Anaemia of the Horse (1908). 

120. *Corn and Cotton Experiments for 1908. 

121. *Report of Progress at the Troup Substation (1909). 

122. *Effect of Salt Water on Rice (1909). 

124, *The Pecan Case-Bearer (1909). 

126. *Active Phosphoric Acid and Its Relation to the Needs of the Soil for Phosphoric 
Acid in Pot Experiments (1909). 

128. Cottonseed Meal as Human Food (1910). 

129. *Studies of the Ammonia-Soluble Organic Matter of the Soil (1910). 

132. *Report of the Cooperative Forage Crop Work by the U. S. Department of Agri- 
culture and Texas State Experiment Station at Chillicothe, 1909. 

134. *Report of the Director of the Establishment of the New State Stations (1910). 

137. *Alfalfa in Northwest Texas (1911). 

139. *BHlectrolysis of Humus Solutions (1911). 

141. *Commercial Feeding Stuffs (1911). 

144, *Culture of Cigar Leaf Tobacco in Texas (1912). 

145. *Active Potash of the Soil and Its Relations to Pot Experiments (1912). 

147. *Digestion Experiments with Texas Hays and Fodders (1912). 

148. *Report on Experiments with Citrus Fruits at the Beeville Substation (1912). 

149. *Commercial Fertilizers in 1911-1912. 

150. *Composition and Digestibility of the Ether-Extract of Hays and Fodders (1912). 

151. *Relation of the Total Nitrogen of the Soil to Its Needs as Shown in Pot Experi- 
ments (1912). 

152. *The Heating of Corn Chops (1912). 

153. *A Test of the Relative Values of Cottonseed Meal and Cottonseed Hulls for 
Fattening Cattle (1912). 

154. *Commercial Feeding Stuffs (1912). 

155, *The Ether-Extract and the Chloroform-Extract of Soils (1918). 

156. *The Phosphorus Compounds of Cottonseed Meal and Wheat Bran (1918). 

157. *Hog Cholera and Its Prevention (19138). 

159. *Steer Feeding (1918). 

160. *Commercial Fertilizers in 1912-19138. 

161. *The Composition of the Soils of South Texas (1913). 

162. eg tales and Digestibility of the Chloroform-Extract of Hays and Fodders 

163. Digestion Experiments on Men with Cottonseed Meal (1913). 

164. *Commercial Feeding Stuffs (1914). 

165. Ammonia-Soluble Inorganie Soil Colloids (1914). 

166. Digestion Experiments with Texas Feeding Stuffs (1914). 

167. Commercial Fertilizers and Their Use (1914). 

168. *Commercial Fertilizers in 1913-1914. 

169. The Total Fatty Acids and Other Ether-Soluble Constituents of Feedstuffs (1914). 

EDO: Texas Feeding Stuffs. Their Composition and Utilization (1914). 

abygcl Losses of Moisture and Plant Food by Percolation (1914). 

172. Sudan Grass (1915). 

LS. The Composition of the Soils of the Texas Panhandle (1915). 

174. The Effect of Organic Compounds in Pot Experiments (1915). 


*These bulletins will be loaned on request to those agreeing to return them. 


ABSTRACTS OF BULLETINS 328-346 AND CIRCULARS 32-42 15 


PUBLICATIONS AVAILABLE FOR,FREE DISTRIBUTION— Continued 


Number 

175. Distribution and Digestibility of the Pentosans of Feeds (1915). 

176. *Commercial Fertilizers in 1914-15. 

177. *Commercial Feeding Stuffs (1914-15). 

178. Effect of the Additions on Availability of Soil Phosphates (1915). 

179. *The Harlequin Cabbage-Bug (1915). 

180. *The Turnip Louse (1915). 

181. Oxidation of Organic Compounds in the Soil (1915). 

182. Steer Feeding (1912). 

183. Moisture Relations of Some Texas Soils (1915). 

184. Cooperative Fertilizer Experiments with Corn, 1908-1914. 

185. The Production Coefficient of Feeds (1916). 

186. Fattening Lambs (1916). 

187. Sprays and Spraying (1916). 

188. Tile Drainage (1916). 

189. The Composition of Cottonseed Meal and Sotiouseed (1916). 

190. The Effect of Additions on the Availability of Soil Potash, and the Preparation 
of Sugar Humus (1916). 

191. The Composition of Rice and Its By-Products (1916). 

192. Soils of Grayson, Lee, McLennan, Titus, and Tyler Counties (1916). 

193. *Commercial Fertilizers in 1915-16. 

194. *Commercial Feeding Stuffs (1915-16). 

195. Japanese Sugar Cane as a Forage Crop (1916). 

196. Digestibility of Sugars, Starches, and Pentosans of Roughages (1916). 

197. Progress Report of Substation No. 3, Angleton, Texas, 1909-1914. 

198. *Feeding Baby Beeves (1916). 

199. *Progress Report, Texas Substation No. 6, Denton, Texas, 1909-1914. 

200. Progress Report, Substation No. 4, Beaumont, Texas, 1909-1914. 

201. Peanut Meal and Ground Whole Pressed Peanuts for Hogs (1916). 

202. *Progress Report of Substation No. 12, Chillicothe, Texas, 1905-1914. 

203. The Productive Values of Some Texas Feeding Stuffs (1916). 

204. The Recurving of Milo and Some Factors Influencing It (1917). 

205. *Sheep Breeding and Feeding (1917). 

206. *Poultry Feeds and Feeding Results (1917). 

207. *Poultry Houses and Poultry Equipment for Texas (1917). 

208. The Fig in Texas (1917). 

209. Progress Report, Substation No. 2, Troup, Texas, 1901-1914. 

210. Barns for Work Animals (1917). 

4 Field Experiments with Crown Gall, 1913-17. 

12. The Availability of Phosphoric Acid in Rock Phosphate (1917). 

ais. The Composition of the Soils of South Central Texas (1917). 

214. Progress Report, Substation No. 1, Beeville, Texas, 1910-14. 

215. Progress Report, Substation No. 5, Temple, Texas, 1910-14. 

216. *Commercial Feeding Stuffs (1916-17). 

217. *Commercial Fertilizers in 1916-17. 

218. Progress Report, Substation No. 7, Spur, Texas, 1909-14. 

219. Progress Report, Substation No. 8, Lubbock, Texas, 1909-14. 

220. *Egg Producing Values of Some Texas Feeding Stuffs (1917). 

221. Progress Report, Substation No. 9, Pecos, Texas, 1910-1914. 

B22. The Composition of Peanuts and Peanut By-Products (1917). 

223. *Effects of Lime and Carbonate of Lime on Acid Phosphate (1917). 

224. The Influence of Peanuts and Rice Bran on the Quality of Pork (1918). 

225. *Cocoanut Meal versus Cottonseed Meal for Dairy Cows (1918). 

226. Cooperative Soft Pork Investigations (1918). 

ee Studies on the Harlequin Bug (1918). 

228. Influence of Peanut Meal on the Quality of Pork (1918). 

Zao. Experiments at Substation No. 3, Angleton, Texas, 1909-1916. 

231. The Beemoth or Waxworm (1918).. 

Zoe. Mineral Requirements of Sheep (1918). 

235. ‘*Cooperative Fertilizer Experiments with Cotton, Corn, Sweet Potatoes, and Irish 
Potatoes, 1908-1917. 

236. *Grain Sorghum Improvement (1918). 

237. *Progress Report, Substation No. 11, Nacogdoches, Texas, 1909-1914. 

238. *Dairy Cattle Feeding Experiments (1918). 

239. *Control of Weeds in Rice Fields (1918). 

240. The Utilization of Yucca for the Maintenance of Cattle (1918). 

241. *Cotton Seed Meal (1919). 

242. *Hardening Peanut-Fed Hogs (1919). 

2438. The Needs of Texas Soils for Lime (1919). 

244, Composition of the Soils of Archer, Franklin, and Harrison Counties (1919). 

245. Feeding Values of Certain Texas Feeding Stuffs (1919). 

246. *Report of the First Texas National Egg-Laying Contest (1919). 


*These bulletins will be loaned on request to those agreeing to return them. 
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247. The Chemical Composition of the Cotton Plant (1919). 

248, *Commercial Fertilizers in 1918-19. 

249, *Field Diseases of the Sweet Potato in Texas (1919). 

251. *Commercial Feeding Stuffs, September 1, 1918, to August 31, 1919. 

252. *Commercial Feeding Stuffs Registered for Sale in Texas, October 1, 1919. 

253. *Report of Experiments at Substation No. 12, Chillicothe, Texas, 1915-17. 

254. *Report of Experiments at Substation No. 11, Nacogdoches, Texas, 1916-18. 

255. Beekeeping for Beginners (1919). (Reprint.) 

256. *The Cowpea Weevil (1919). 

257. *The Cotton or Melon Louse: Life-History Studies (1919). 

258. Report of Experiments, Substation No. 4, Beaumont, Texas, 1915-1918. 

bo. Nitrification in Texas Soils (1920). 

260. *Wilts of the Watermelon and Related Crops (1920). 

261. *Diseases of Grains, Sorghums, and Millet, and Their Control in Texas (1920). 

262. The Searing Iron versus the Knife for Docking or De-tailing Lambs (1920). 

263. Rations for Fattening Steers (1920). 

264. *Farm Records and Accounts (1920). 

265. *Commercial Fertilizers in 1919-1920. 

266. *The Staple of Texas Cotton. (1920). 

267. *The Relation of the Phosphoric Acid of the Soil to Pot Experiments (1920). 

269. Grain Sorghums versus Corn for Fattening Lambs (1920). 

270. A Study of the Black and the Yellow Molds of Ear Corn (1920). 

271. *The Salt or Sodium Chloride Content.of Feeds (1920). 

272. *The Chemical Composition of Texas Honey and Pecans (1921): 

273. *Pink Root Disease of Onicns and Its Control in Texas (1921). 

274. *Cotton Variety Experiments, Substation No. 3, Angleton, Texas (1921). 

275. *Spur Feterita (1921). : 

276. *Corn Variety Experiments, Substation No. 3, Angleton, Texas. (1921). 

277. *Sweet Potato Fertilizer Experiments at Substation No. 2, Troup, Texas (1921). 

278. Farm Tenantry in the United States (1921). 

279. Type and Variability in Kafir (1921). 

280. *Commercial Fertilizers in 1920-1921. 

281. *Commercial Feeding Stuffs. September 1, 1920, to August 31, 1921. 

282. The Composition and Feeding Values of Wheat By-Products (1921). 

283. *The Relation of Soil Nitrification, and Ammonification to Pot Experiments (1921). 

284. *Availability of Potash in Some Soil-Forming Minerals (1921). 

285. *Grain Sorghums versus Corn for Fattening Lambs (1922). 

286. Rice Bran for Fattening Hogs (1922). 

287. *Availability of Some Nitrogenous and Phosphatic Materials (1922). 

288. *Cotton Variety Experiments, 1912-1920, Substation No. 7, Spur, Texas. 

289. *The Effect of Rock Phosphate Upon the Corn Possibility of the Phosphoric Acid of 
the Soil (1922). 

290. *Digestibility of the Sugars, Starches, Pentosans and Proteids of Some Feeding 
Stuffs (1922). 

291. *Digestion Experiments (1922). 

292. The Blueweed and Its Hradication (1922). (Reprint.) 

293. “Cultivation and Care of Trees on Texas Farms (1922). 

294. *Shelling Percentages in Grain Sorghum (1922). 

295. *Correlation Between External Body Characters and Annual Egg Production in 
White Leghorn Fowls (1922). 

296. *Grain Sorghums versus Corn for Fattening Baby Beeves (1922). 

297. An oor Study of a Typical Ranching Area on the Edwards Plateau of Texas 

298. *Commercial Fertilizers in 1921-22. 

299. *Varieties of Cotton in Northwest Texas (1922). 

300. *Organic Constituents of the Soil (1922). 

301. *Soils of Bell, Jefferson, Smith, Taylor, and Webb Counties (1922). 

802. *The Needs of the Soils of Brazos and Jefferson Counties for Sulphur (1922). 

303. *Commercial Feeding Stuffs: September 1, 1921, to August 31, 1922. 

304, *The Fixation of Phosphoric Acid by the Soil (1922). 

305, Swine Feeding Experiments (1928). 

306. *Grain Sorghums versus Corn for Fattening Lambs (Third Experiment) (1923). 

307. Texas Root Rot of Cotton and Methods of Its Control (1923). 

308, The Sweet Potato Weevil (19238). 

309. *I.. Fattening Steers on Cottonseed Meal and Hulls With and Without Corn. 

II. The Influence of Age in Fattening Steers (1923). 

SLO} The Interpretation of Correlation Data (1923). 

311. The Influence of Individuality, Age, and Season Upon the Weights of Fleeces 

maa Produced by Range Sheep (1923), 


Commercial Fertilizers in 1922-23. 


*These bulletins will be loaned on request to those agreeing to return them. 
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313. Rice Bran and Rice Polish for Growing and Fattening Pigs (1923). 
314. Commercial Feeding Stuffs: September 1, 1922, to August 31, 1923. 
$15. Digestion Experiments With Oat By-Products and Other Feeds (1924). (Report 
No. 7.) 
316. The Soils of Brazos, Camp, Ellis, and Washington Counties (1924). 
SLT; Comparative Influences of Various Protein Feeds on Laying Hens (1924). 
318. The Relation Between Rents and Agricultural Land Values in Theory and in 
Practice (1924). 
319. Field and Laboratory Notes on a Fatal Disease of Cattle Occurring on the Coastal 
Plains of Texas (Loin Disease) (1924). 
320. The Influence of Individuality, Age, and Season Upon the Weights of Fleeces 
Produced by Angora Goats Under Range Conditions (1924). 
322. Commercial Fertilizers in 1923 and 1924. 
S20. The Price of Feed Utilities (1924). 
324. *Commercial Feeding Stuffs (1928-24). 
325. Effect of Cropping Upon the Active Potash of the Soil (1924). 
326. Breeding Experiments with Blackberries and Raspberries (1925). 
327. An Agricultural Economic Survey of Rockwall County, Texas (1925). 
328. The Life History and Control of the Pecan Nut Case Bearer (1926). 
329. Energy Production Coefficients of American Feeding Stuffs (1925). 
330. Farm Mortgage Financing in Texas (1925). 
331, The Value of Various Feeds in the Control of Coccidiosis in Chicks (1925). 
3aZ. Biometrical Studies of Lint and Seed Characters in Cotton (1925). 
833. *Heritable Chlorophyll Deficiencies in Seedling Cotton (1925). 
334. *Trend of Taxes on Agricultural Land in Texas and Distribution of the Farmers’ 
Tax Dollar (1925). 
335. *Commercial Fertilizers in 1924-1925. 
336. *Commercial Feeding Stuffs (1924-1925). 
337. Soils of Eastland, El Paso, Lubbock, and San Saba Counties (1926). 
3838. *Abstracts of Bulletins 305 to 327, inclusive. 
339. The Cotton Flea Hopper (1926). 
340. The Effect of Spacing on the Yield of Cotton (1926). 
341. Cottonseed Products as Feed, Fertilizer, and Human Food (1926). 
342. Angleton Grass (1926). 
343. Studies of a New Fusarium Wilt of Spinach in Texas (1926). 
344, Feeding Bone Meal to Range Cattle on the Coastal Pains of Texas (1926). 
345. The Possibilities of Brazil as a Competitor of the United States in Cotton 
Growing (1926). 
346. Commercial Fertilizers in 1925-1926 and Their Uses. 
347. Studies on the Biology of the Pecan Nut Case Bearer (1926). 
348. Commercial Feeding Stuffs (1926). 
349. Variation in Certain Lint Characters in a Cotton Plant and Its Progeny (1926). 
CIRCULARS 
Number 
ay Strawberries Under Irrigation in South Texas (1913). 
3. *Truck Farming (1913). 
4. *The Best Type of Implement Shed for Texas Farms (1914). 
5. *Appropriations Asked for Main Station and Substations (1915). 
iz Insect Enemies of Sudan Grass (1915). 
9. *The Story of Three Pigs (1915). 
10. Housing Farm Implements (1915). 
11. *Foul Brood Regulations (1916). 
12. *Progress in Peanut Milling (1916). 
13. *The Green Bug or Spring Aphis (1916). 
15. *The Milk-house for Texas (1916). 
16. *Directions for Preparation of Veterinary Specimens for Examination (1916). 
17. *Texas Foul Brood Law and Foul Brood Regulations (1916). 
18. *The San Jose Scale (1916). 
19. *Automobile Soil Survey (1919). 
20. *Patch Budding Large Limbs and Fruits of Pecan Trees (1920). 
21. *Research Spirit in Scientific Institutions (1920). 
Ar aa Malvaceous Plants of Texas (1920). 
23. *Reliable Agriculture Information and How to Secure It (1920). 
24. *Spraying San Jose Scale (1920). 
25. *Managmeent of Chickens on Texas Farms (1921). 


*These bulletins will be loaned on request to those agreeing to return them. 
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Number 

26. Cost of Production and Its Relation to Prices (1920). 

27. *The Screw Worm and the Wool Maggot (1921). 

28. *Internal Parasites of Sheep and Goats (1921). 

30. The Practicability of the Milking Machine (1923). 

ily Standard Fertilizer Formulas and Their Use (1923). 

ayy, Cotton Boll Weevil Control in Texas (1924). 

33. The Texas Agricultural Experiment Station System (1924). 

34. The Lower Rio Grande Valley of Texas (1924). 

35. Suggestions on Queen Rearing (1925). 

36. *Foul Brood Control and Diseases of Bees, Foul Brood Law, Revised Regulations 
(1924). 

BT. Subterranean Clover, A New Sandy Land Grazing Crop for Southeastern Texas 
(1925). 

38. *Biennial Report of Apiary Inspections (1923-25). 

39. Cotton Production in Texas (1926). 

40. Control of the Cotton Flea Hopper in Texas (1926). 

41, Jujubes in Texas (1926). 

42. Feeding Chickens (1926). 


; ANNUAL REPORTS 

Number 

9th*, 11th*, 12th*, 13th*, 25th*, 26th, 27th, 28th, 29th, 30th-31st*, 32nd, 33rd*, 34th*, 
35th*, 36th, 37th, and 38th. 


MISCELLANEOUS 
Special Circular, Farmers Cooperative Gins in Texas (1920). 


Soil Survey: 
The Soil Survey, What It Is, Its Uses (1923). 
Denton County, Texas (1918). 
Reconnoissance Survey of Northwest Texas (1919). 
Dallas County, Texas* (1924). 
Soil Survey Map of Bell County, Texas (1916). 
Soil Survey Map of Eastland County, Texas (1916). 
Soil Survey Map of San Saba County, Texas (1916). 


*These bulletins will be loaned on request to those agreeing to return them. 
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DIVISION OF FARM AND RANCH ECONOMICS 


TEXAS AGRICULTURAL OUT- 
EOOM ROR 227 


AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS 
T. O. WALTON, President . 


TEXAS AGRICULTURAL OUTLOOK FOR 1927 
Purpose of this Outlook 


The purpose of this Circular is to interpret the national “Agricultural 
Outlook for 1927,’? Bureau of Agricultural Economics, United States 
Department of Agriculture in terms of Texas Agriculture. This is the 
fifth consecutive annual outlook to be published by the United States 
Department of Agriculture. These agricultural outlooks are prepared to 
provide a better base upon which farmers may make plans for the com- 
ing season. The information given represents the findings of a com- 
mittee composed of members of the staff of the Bureau of Agricultural 
Economics, assisted by specialists of the other Bureaus of the Depart- 
ment and of the several Agricultural Colleges and Experiment Stations. 
In this attempt to interpret the national outlook for 1927 in terms of 
Texas agriculture, only the major crops and live stock enterprises of 
the State will be considered. 

The national outlook must of necessity present the national viewpoint. 
For this reason, its suggestions and recommendations must be rather 
general, nevertheless, very helpful if the proper interpretations are made 
for specific agricultural regions. The application of the outlook can best 
be done by the State and by distinct agricultural regions ‘within the 
State. In fact, the ultimate application of the outlook must be made 
by individual farmers. 

In an age of commercial agriculture, one of the most important prob- 
lems of the farmer is that of fitting his production to market demands. 
To do this most intelligently he needs to know not only the past and 
present supply and price trends, but the probable future trends, for the 
immediate future at least. Either consciously or unconsciously the ma- 
jority of farmers are trying to find a solution to this problem by chang- 
ing their enterprise or by moving their acreage up or down. In short, 
they are forecasting. They are projecting the present into the future; 
they are acting upon their best judgment in the light of such facts as 
they may have. It is the purpose of an agricultural outlook to pro- 
vide farmers with such information as will aid them in forming more 
accurate judgments in their efforts to adjust their farm production pro- 
gram to current and probable future demands. 
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THE GENERAL AGRICULTURAL OUTLOOK OF THE STATE 


L. P. GABBARD,* 
Chief, Division of Farm and Ranch Economics 


Our live stock industries represent the strength of, and form the 
bright spot in, the none too encouraging agricultural outlook for 1927. 

Our cotton growers have suffered a severe reduction in the price of 
cotton. For the State as a whole, it is encouraging, however, to know 
that the gross value of Texas crops, based upon farm prices as of 
December 1, 1926, was $631,584,000, as compared with $595,607,000 a 
year previously. A like comparison for the United States shows the 
1926 crops to have been worth $7,802,000,000 and the 1925 crops 
$8,7'89,000,000. 

The relative purchasing power of farmers’ products in exchange for 
non-agricultural products at wholesale prices (1910-1914—100, as com- 
puted by the Bureau of Labor Statistics),+ has steadily declined from 
87 in June, 1926, to 80 in November, 1926. During this same period 
cotton dropped from 82 to 54, meat animals from 95 to 88, and grains 
from 80 to 75, while dairy and poultry products showed a gain from 
80 to 97. Whether this disparity between prices of farm products and 
things which the farmer buys is improved during 1927 depends to quite 
an extent upon how effective a readjustment is made in the acreage of 
certain cash crops, particularly cotton, and upon the character of the 
growing season. z 

The outlook is obviously discouraging for any general expansion of 
agricultural production. The situation is one calling for the greatest 
economy in production. It is a good time to emphasize quality rather 
than quantity production. A better utilization of land in some areas 
for pasture and forestry should certainly be considered. 


COTTON 


To begin with, let us review briefly the cotton situation for the United 
States and foreign countries. 

The most prominent feature of the situation is that a burdensome 
supply of American cotton for the next twelve to eighteen months 
seems inevitable. With an estimated production of 18.6 million bales 
for 1926, and an estimated carryover of American cotton on August 1, 
1926, of 5.4 to 5.7 million bales, the supply this year totals 24 million 
bales or more. 

Foreign production, according to the national Agricultural Outlook 


*Appreciation is extended to my co-workers for their helpful suggestions and criticisms 
in the preparation of this discussion; and especially do I wish to thank G. L. Crawford, 
Marketing Specialist, this Division, for his assistance with the outlook for eggs and 
poultry, and dairying. 

y7During the period from 1910 to 1914 the prices of agricultural and non-agricultural 
products are conceded to have been on a parity and this period is generally used as a 
base to compare other periods. Counting that period as 100 then any present prices 
will be found either less or more than 100, as they may be lower or higher than during 
the 1910-1914 period. 


o 1 


4 CIRCULAR NO. 45, TEXAS AGRICULTURAL EXPERIMENT STATION 


for 1927, appears to be somewhat less than for the previous season, and 
with increased world consumption of all kinds, stocks of foreign cotton 
probably will be less at the end of this season than of the year before. 
The foreign situation, however, is likely to have a minor effect on the 
prices of cotton in the United States, since domestic prices are as yet 
determined very largely by the supply of American cotton. 

The world’s consumption of American cotton for the twelve months 
ending July 31, 1926, was about 14 million bales. Since that time 
consumption in this country has proceeded at a record rate. The 
national outlook states that a total world consumption of 15.0 to 15.5 
million bales is quite possible, assuming that the same rate of con- 
sumption continue, and some further acceleration in mill activity 
abroad take place. Even with a world consumption of 15.0 to 15.5 
million bales the carryover at the end of the present season would be 
8.5 to 9.0 million bales. . 

Previous years of low cotton prices have been followed with a re- 
duction in both yields and acreage. The reductions in yields for 
such years have been approximately 20 to 40 pounds with a maximum 
reduction of 54 pounds in 1921. Should the average reduction of 30 
pounds take place in 1927 from the 1926 yield of 187 pounds it would 
result in a yield of 157 pounds for 1927. This happens to be the 
average yield for the past ten years. 

The greatest reduction in acreage for any one year during the past 
twenty-four years was 14.7 per cent, while the average for those years 
in which there was a reduction was only 10 per cent. With a 10 
per cent reduction in acreage and a yield equal to the past ten-year 
average a production of 14.1 million bales would result. Based on 
past relationships of cotton supplies to prices, such a production plus 
the large prospective carryover would result in another year of low 
prices. The accompanying table is an estimate of what the South’s 
cotton crop most probably will be if we plant certain acreages and 
secure a yield per acre equal to the past ten-year average. 


What the South’s crop most probably will be worth if we plant certain acreages, based on 
close study of past acreages and total value farmers received for the total cotton crop.* 


Acreage reduction 


on per cent of last 


Production if 


Probable supply 
(carryover of 9 


Probable market 
price less one 


Probable farm 


year’s acreage yield 157 Ibs.** million bales) cent*** value 
Per Cent Million Bales Million Bales Cents Million Dollars 
10 a eal 1275 880 
15 1S.0 229 Leno) 900 
20 1D 2105 1475 905 
25 11.8 20.8 L5.6 920 
30 11.0 20.0 17.0 935 
35 10.2 19,2 eRe 930 
40 9.4 18.4 19.5 915 


*This table was prepared by the Bureau of Agricultural Economics, U. S. D. A., from 


data from the supply-price chart published by th 
in Foreign Crops and Markets, November 8, 1926 


e United States Department of Agriculture 


xanthe yield here is the only possible one that could be used—an average—a ten-year average. 
., ***The actual market price (not farm price) is used, but one cent has been deducted from 
it as a handling charge from the local point to the central market. 


The logical course for the State of Texas as a whole, based upon 
the above facts, is to reduce her cotton acreage. This does not mean 
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that a flat reduction of 25 to 30 per cent is recommended for all cotton 
growers in Texas. The comparative advantages of certain areas over 
others in cotton production must necessarily be recognized. The same 
principle applies to individual farmers in the different areas. Hach 
farmer must compare the prospects for cotton next year with possi- 
bilities for other crops open to him and decide for himself what re- 
duction he is going to make in his cotton acreage. Some farmers 
are so situated as to climate, soil, topography, labor, and equipment 
that they can produce cotton very cheaply; for them a very slight, 
if any, reduction in acreage may be expected. On the other hand, 
the cost of production for some farmers is so extremely high that 
they should not attempt to grow cotton, or at least should reduce their 
acreage to a minimum. 

Recently some very important and significant changes have taken 
place in the methods of cotton production in certain areas of the State, 
particularly in the region about Corpus Christi and in the rolling and 
high plains areas. For example, in the first region mentioned, tractor 
power is coming to be quite generally used and this, coupled with 
two and four-row implements for planting and cultivating, enables one 
man, with extra help for chopping, to grow 150 to 200 acres of cotton. 
The use of tractor power and improved machinery is by no means 
restricted to this area, and undoubtedly will spread rapidly. 

To the marked improvements in the methods of growing cotton a 
new method of harvesting known as “sledding” has been added. This 
method is the result of an effort to lower the cost of harvesting cotton. 
Just how universal this practice will become is difficult to predict; but 
with the improvements being made in ginning machinery, together 
with the improvements that are likely to be made in the “sleds,” and 
with high labor costs for picking, it is reasonable to expect this low 
cost method of harvesting to spread. 

Present indications are for an increased boll weevil infestation dur- 
ing the season of 1927 over that of 1926. The severity of the infes- 
tation will depend very largely upon the weather conditions during 
May, June, and July. Other severe insect injury may occur and prep- 
aration should be made to combat the insects. 


Moisture conditions thus far are very favorable to cotton produc- 
tion. Especially is this significant in the western part of the State, 
where the moisture content of the soil and subsoil at planting time is 
a big factor in determining crop yields. 

Taken as a whole, the outlook for profitable cotton production in 
Texas for the coming season is none too encouraging. Above all, it 
is a time when every possible economy in production should be made. 
Costs should be reduced to a minimum. Cotton lands that are foul 
with Bermuda and Johnson grass or low in productivity might well 
be planted in feed crops, or let lie idle. Areas badly infested with 
cotton root rot might be seeded to spring oats or some forage crop 
which will require a very small outlay of labor and at the same time 
reduce cotton root rot. Confronted with the present cotton situation, 
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the farmer should eliminate, in so far as possible, the element of risk 
and speculation in his cotton production. 


CORN 


According to the report of the national outlook for corn, not more 
than the usual seasonal advance in corn prices from the present level 
is expected for the spring and early summer. The 1926 crop was 
smaller than that of 1925, but the large carryover added to the 1926 
crop gave a total supply large enough to reduce the price. The demand 
for the 1927 crop is not expected to be any greater than that for the 
1926 crop. A probable acreage increase is predicted for the South. 

Texas does not produce enough corn to supply its own needs. The 
corn acreage in the State has declined from 1908 to 1925, going from 
7,854,000 acres in 1908 to 2,957,000 in 1925. The 1926 acreage, 
3,844,000, shows a. substantial increase over that of 1925, with a yield 
of 106,863,000 bushels as compared with 25,134,000 in 1925. With 
the present unfavorable outlook for cotton, and with the strong ten- 
dency to increase hogs and other types of live stock, Texas is expected 
to show an increase in her 1927 corn acreage over that of 1926. 

Even though there are prospects of relatively cheap corn next year, 
the Texas farmer whose conditions will permit can much better afford 
to grow his own supply than to buy it. Those who buy. corn and other 
feeds must pay not only the market price of such feeds but the market 
price plus transportation charges and a profit to the dealer for han- 
dling. They sell at wholesale prices but they buy at retail prices. 
Furthermore, where it is necessary for them to borrow money, and 
generally at a high rate of interest, the cost of their feeds is even dearer. 


GRAIN SORGHUM 


The grain sorghum crop is comparatively new in the State, having 
been recently introduced and developed by the Texas Agricultural Ex- 
periment Station. It is confined very largely to the western and north- 
western parts of Texas, but is grown to a limited extent throughout 
the greater part of the State. 

The acreage in Texas has reached almost 2,000,000. This past year 
the acreage was 1,788,000, with a yield of 48,276,000 bushels, or ap- 
proximately 49 per cent of the total crop of the United States. Prices 
have been very unsatisfactory. 

With the poor price prospects for feed crops in general, and with 
the heavy surplus of grain sorghum on hand, farmers are not encouraged 
to increase their grain sorghum acreage beyond that necessary to meet 
their own current feed requirements, and to provide for a farm feed 
reserve. 

Just at this point, advantage is taken of the opportunity to em- 
phasize the possibility of utilizing more of our surplus grain sorghum 
for feeding and fattening purposes. Our own Experiment Station, 
and others as well, have proved that grain sorghum is equal to corn 
for fattening purposes. T'exas produces more feeder cattle than any 
other state in the Union, and at present, most of these cattle are being 
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shipped out of the State, away from our cheap surplus grain sorghum 
and cottonseed meal and cake, to the corn belt to be finished. With 
the relatively low purchasing power of grain sorghum and the high 
purchasing power of meat animals, it looks like good business, for the 
present at least, to consider the possibilities of feeding grain sorghum 
to meat animals. 

OATS 

Low price levels have prevailed in the oats market in the United 
States since our large crops of 1924 and 1925. The relatively low 
production in 1926 caused a slight increase over the 1925 price level. 
The low quality of the crop strengthened especially the market for - 
the top grades. Should the acreage for oats for 192” be as great as 
that of 1926 and a yield equal to the past ten-year average be secured; 
a total production almost as large as the 1924 and 1925 crops would 
result. With such a yield, prices could hardly be expected to improve. 

The oats market of the country is almost entirely on a domestic basis, 
only a small percentage of the crop being exported. Much of the crop 
is fed on farms, some of it goes into mixed feeds, and a small portion 
is used in the manufacture of human foods. 

As in the case of corn, Texas does not produce enough oats for its 
own use, although there are a few areas that produce a surplus of oats. 
Those who buy oats must pay the freight and the dealer’s profit in 
addition to the market price. Those who happen to grow a smal] 
surplus to sell have the advantage of the freight differential at least. 
For this reason, therefore, where oats can be used as a feed or hay 
crop on the farm, the Texas farmer should sow a sufficient acreage to 
meet his own requirements. Where local conditions favor the grow- 
ing of oats rather than other crops, he would be justified in producing 
a small surplus for the local market. 


WHEAT 


The prospects of a good wheat crop in Texas for the coming season 
are encouraging. The number of acres seeded to wheat in the fall 
of 1926 is estimated at 2,322,000, and that of 1925 at 1,802,000. This 
shows an increase of 520,000 acres in the 1927 crop over that of 1926 
or slightly above 28 per cent. 

Rainfall over the Texas wheat belt for this fall and early winter 
has been considerably above the average. The December report shows 
a condition of 85 for the crop. Barring unusual hazards, the chances 
are good for a yield per acre in 1927 above the average. 

The area seeded to winter wheat in the United States for the fall 
of 1926 is estimated at 41,180,000 acres, which is 5 per cent over the 
area seeded in 1925, and 8 per cent more than that seeded in 1924. 

The world’s wheat production in 1926 in all countries reporting to 
date is estimated by the Bureau of Agricultural Economics at 3,321,- 
000,000 bushels and the production for 1925 at 3,286,000,000 bushels. 
Present prospects are that the world carryover for next year will be 
somewhat larger than this year, but not burdensome. Some increase 
in the area of wheat to be harvested in 1927 is expected. 
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HAY 


A nation-wide increase in hay requirements for 1927 is not expected, 
owing to the fact that the number of hay-consuming animals in the 
United States continues to show a downward trend. If an average 
yield on an acreage equal to that of 1926 is secured throughout the 
country in 1927, farmers are likely to receive lower prices for the hay 
which they have to sell this season than they did last season. 

Both the same and the wild hay acreages in Texas were slightly in- 
creased in 1926 over the acreages of 1925. The yield for 1926 was un- 
usually good, amounting to 1,517,000 tons, or almost double the yield 
for 1925. Many Texas farms will have a surplus of hay this year. This, 
however, should not discourage the farmer who is favorably situated, 
from growing an adequate supply of hay for his live stock. 

The hay problem of the Texas farmer is largely one of supplying his 
farm and local needs. Long hauls to central markets, together with 
high freight rates, are unfavorable for the production of hay in Texas 
for out-of-state trade. At the same time, these conditions result in 
relatively high prices for hay to the farmer who must buy when there 
is a shortage. To be more specific, it is poor business for the farmer 
to produce cotton and sell it at a relatively low price and at the same 
time to buy hay, which he might well produce on his own farm, at 
a relatively high price. 


CITRUS FRUITS 


Since the discussion of citrus fruits appearing in the Agricultural Out- 
look for 1927, is brief, and all of it, no doubt, of interest to our Texas 
erowers, it is being quoted in full: 

“There is in prospect a large increase in the production of both 
oranges and grapefruit. While no great increase in the lemon pro- 
duction is anticipated supplies of fresh fruit are already in excess of 
present market requirements. 

“Any increase which may occur in California orange production will 
probably be in the Valencia rather than the Navel crop. In Florida, 
fully one-third of the trees are not yet in bearing and a considerable 
part of the bearing trees are not yet in full bearing. A large increase 
in the total production is almost inevitable. 

“A large increase in grapefruit production is also indicated. The 
number of bearing grapefruit trees in Florida increased 7% per cent 
from 1919 to 1924. Many of these have not reached full bearing, 
and in addition the 1925 census showed almost one-fourth of the trees 
had not reached bearing age. While thus far Texas has not been an 
important factor in the production of grapefruit there has been a 
tremendous increase in plantings which are now coming into bearing 
and which will probably increase supplies rapidly from now on. 

“In the absence of freezes or other unfavorable conditions the pros- 
pects for marketing the rapidly growing volume of citrus fruits at 
more favorable prices are not bright and for the present the outlook 
is unfavorable for additional plantings.” 
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SWEET POTATOES 


Prices of sweet potatoes were not very satisfactory in 1926. In view 
of the present low prices for cotton, growers in many parts of the 
cotton belt are likely to raise more sweet potatoes this year than are 
needed to meet local requirements. In this connection it might be 
well to recall the rather low prices secured from sweet potatoes in 
1915, 1921, and other seasons when the acreage was increased because 
of low prices from the previous cotton crop. 

Only farmers who need the supply for their own use, who can sell 
the crop on their local market, or who can afford to produce a crop 
and sell at relatively low prices, should increase their acreage. 


HORSES AND MULES 


Farmers are warned by the national Agricultural Outlook for 1927 
that they cannot expect to replace their work stock a few years from 
now at the low level of present-day prices, 

The total number of horses and mules on farms has decreased about 
17 per cent since 1920. During this time the number of colts per 
1000 horses has decreased from 132 to about 65 at the present time. 
Should this rate of decrease continue for very long the number of our 
work animals will fall off rapidly. 

The situation in Texas is somewhat different from that of the coun- 
try as a whole. The number of horses in the State has remained about 
stationary, while the number of mules has continued to increase. This 
is to be expected in view of the fact that our cotton acreage increased 
almost 8 million acres from 1921 to and including 1926. The increase 
in the number of mules in Texas would doubtless have been greater 
had it not been for the fact that the number of tractors in the State 
has increased 86 per cent from 1920 to 1925, and that the recent in- 
troduction of the combine harvester in the wheat region of the Pan- 
handle has permanently reduced the need for horses there. 

Texas imports the greater number of her mules. The prospects are 
that, within the next few years, it is going to be expensive to replace 
our work stock. For Texas farmers who are favorably situated this 
suggests the opportunity of raising their own mules or an extra few 
for sale. A few communities in the State have demonstrated the pos- 
sibilities of this suggestion. 


BEEF CATTLE 


The outstanding features of the national beef cattle outlook are: 

1. Unusually heavy slaughter of cattle and calves during 1926, 
reduced numbers on farms and ranges in the United States to the 
lowest point in many years. 

2. The demand for beef is expected to continue at about the same 
level as that of last year when the total domestic consumption was the 
highest on record. 

3. Increased competition in the domestic market from abroad or 
from other meats is not in sight. 
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4, Prices of slaughter cattle are expected to average somewhat 
higher than in 1926. 


5. Stocker and feeder cattle will probably meet a strong active 
demand throughout the year. 


The estimated number of cattle on farms and ranges in the United 
States on January 1, 1927, appears to have decreased materially from 
that of the corresponding date in 1926. The largest decreases took 
place in Kansas, Nebraska, and the Dakotas, owing partly to drouth 
and crop failures over large areas, and partly to heavy shipments of 
cattle. In fact, all regions showed decreases except the Southwest, 
where very favorable feed conditions resulted in a keen local demand 
for stocker cattle and consequently reduced shipments from these 
states. 


The cattlemen of Texas, like the cattlemen in other states, have 
passed through very trying times since 1920, but the situation during 
the past year has greatly improved, and the prospects for 1927 are 
still brighter. 

Even though the beef cattle industry has gradually decreased in 
Texas since 1900, it continues to be one of our major agricultural 
enterprises, and with the relatively large amount of permanent grazing 
land in the State, will remain a very important factor in Texas agri- 
culture. The number of beef cattle on the farms and ranches of Texas 
is about 5,000,000. Our beef calf crop averages above 1,250,000. It 
was estimated at 1,344,000 for the year 1925. 

Texas is primarily a breeding ground. However, the grain sorghum 
area of western and northwestern Texas gives promise of developing a 
considerable interest in feeding. 


The bulk of our beef cattle go on the market as feeders and stockers. 
The Texas cattle raiser can make most of the present situation and 
immediate future prospects by developing his breeding herd up to 
a high state of production. It is a good time to cull the she-stuff, 
use better bulls, and feed and care for mother-stuff so as to get a 
high per cent of calf crop. The ranchman who systematically sells 
his young stuff so that a relatively large number of mother cows can 
be kept should find himself in a position to take the greatest advan- 
tage of favorable price situations. Such a system will give a quicker 
turnover and lower costs, and make it easier to adjust production to 
market demands. 


Too often, when prices are favorable, producers spend much of 
their earnings in purchasing more breeding stock to find that by the 
time they are ready to realize on their investment the supply has been 
generally increased and prices have been reduced to an unprofitably low 
level. A safer and, in most cases, more profitable practice is to hold 
the breeding herd up to a high state of production. In this way the 
cattleman is in the best position to take greatest advantage of favor- 
able prices and at the same time make the most of low prices. 
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DAIRYING 


On the whole, the dairy situation is in a more favorable position 
than it was a year ago. In view of the fact that domestic demand 
promises to continue to be favorable, and foreign demand to show 
improvement, there is likely to be a fair spread between the price of 
feed and the price of dairy products. However, the total imports of 
butter for 1926 were almost a million pounds over the imports for 1925. 
Notwithstanding this fact, the increase of the domestic tariff was ad- 
vanced from 8 cents to 12 cents per pound in April, 1926. 


Situation of Supply and Demand 


The number of dairy cows decreased during 1926 and not enough 
dairy heifers were saved for normal replacement of dairy cows. Be- 
cause of this situation, it is evident that the number of dairy cows 
in the United States will not increase during 1927. 

The supply of dairy feed for 1927 seems to be ample and at a 
slightly lower price level than for 1926. 

The domestic demand for dairy products for 1927 probably will not 
equal the demand for the past year. 

The world production may be considerably heavier in 1927 than it 
was in 1926. The export markets will not take any more dairy prod- 
ucts than it did for 1926 and it is doubtful if it will take as much. 

The amount of butter in cold storage January 1, 1926, was a third 
less than that of a year ago and a fourth less than a five-year average. 
This light storage of butter and continued shortage of dairy cattle 
indicate that the price of butter will not be decreased, at least, for 
several months of 1927. 

On January 1, 1927, stocks of cheese in storage were slightly less 
than on January 1, 1926, and condensed and evaporated milk showed 
a heavy decrease under that of January 1, 1926. 


Texas Situation 


The price of fluid milk in Texas will probably remain at about the 
same price level for 1927. There are no general signs indicating that 
dairy feeds will advance. The number of dairy cows will remain about 
constant with probably a small increase. 

A very small amount of cheese is made in Texas, and practically 
none finds its way into commercial channels. A small amount of milk 
is condensed at two or three points in the State during the flush 
periods and is sold locally to the bakery and ice cream people. The 
only way canned milk would be likely to interfere with the dairy sit- 
uation in Texas would be for it to become extremely cheap and he 
used for substitutes for the dairy products produced within the State. 
This is not likely to occur, as there was less condensed milk in storage 
January 1, 1927, than there was January 1, 1926. 

Texas imports over ten million dollars worth of butter annually. 
According to census reports, the average Texas dairy cow produces 
about 215 gallons of milk annually. Owing to the probable reduction 
in cotton acreage, there will be more cotton land released to grow feed. 
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Cottonseed meal, the most expensive part of the dairy cow’s ration, is 
abundant and cheap. ‘Therefore, one of the greatest opportunities open 
for those inclined to dairying for 1927 is in improving the production 
of the dairy cow by feeding home grown feeds and by proper housing 
and breeding; in selling cream; and in feeding the skim milk to calves, 
pigs, and poultry. 
SHEEP AND WOOL 
The National Outlook for Sheep and Wool Summarized 

Sheep: 

1. Sheep production in the United States is expected to continue 
to increase moderately, and lamb supplies this year may be slightly 
larger than in 1926. 

2. A strong consumptive demand for lamb is expected, but feeder 
demand may be less active than last year in some sections. 

3. With the indicated heavy supplies, lamb prices in the imme- 
diate future are likely to continue about at present levels, with the 
usual advance in the spring. 


Wool: 

1. World wool production in 1926, as estimated by the United 
States Department of Agriculture, was 3,024 million pounds, com- 
pared with 2,998 million pounds in 1925, and an average of 3,047 mil- 
lion for 1909-13. 

2. The Australian carryover at the beginning of the season was 
10 million pounds compared with 165 million a year earlier. 

3. The United States chp for 1926 was 269 million pounds, an in- 
crease of 6 per cent over 1925. 

4. Foreign mill consumption of wool during the last season was 
greater than for several years. 

5. Domestic consumption during 1926, excluding carpet wool, was 
slightly above 1925 consumption. 

6. In view of both the foreign and domestic situation it is thought 
that wool prices are likely to continue at about present levels for 1927. 
Apparently wool prices are more stable than at any time since the war. 


The Texas Situation 


The number of sheep on farms and ranches in Texas, according to 
estimates of the Bureau of Agricultural Economics, has increased from 
2,862,000 January 1, 1923, to 4,242,000 January 1, 192%. The in- 
crease of January 1, 1927, over the corresponding date a year earlier 
is 707,000. The increase for the same period in the United States 
was 2,045,000. The increase in Texas is 34.5 per cent of the increase 
for the entire country. 

According to H. H. Schutz, Statistician, Bureau of Agricultural Eco- 
nomics, Houston, Texas, in the February 1 live stock report for Texas, 
the condition of sheep is given as 91 per cent. The condition of the 
sheep and goat ranges is given as 95 per cent. It is further stated 
that sheep are wintering well, with losses only normal. A heavy lamb 
crop is expected as a result of the prevailing good season. There are 
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more than the ordinary number of fall and winter lambs and they are 
doing well. The annual lamb crop of the State at present is in excess 
of one million. 

Texas is first among the states in the production of wool. The total 
production in 1925 amounted to 24,960,000 pounds. The production 
for 1926 is evidently considerably above this figure as a result of the 
increase during 1926. 

With the wool market firm and the prospects for lamb prices fair, 
Texas sheepmen should enjoy a reasonably good year. 

This country is still on the upturn of the production cycle of sheep 
and has been since 1922, while prices for sheep and lambs have been 
on the down trend since 1925. When the trend is downward in prices, 
it is a good time to reduce the overhead to a minimum, cut costs, and 
shorten the time of turnover as much as possible. This means close 
culling for high production in both wool and lambs, feeding and caring 
for mother stuff so as to get a high per cent lamb crop, and making 
such other economies in the management of the flock and the utiliza- 
tion of the range as will reduce the total costs to a minimum. 


MOHAIR 


Texas produces annually more than 80 per cent of the mohair pro- 
duced in the United States and for this reason is vitally interested in 
the outlook for the industry. Just now we are facing what may result 
in a difficult situation for the marketing of our product. Recently the 
domestic demand for mohair has been increasing rapidly, but pro- 
ducers are warned not to expand production more rapidly than it can 
be absorbed by the domestic market. 

The weak points of the present situation are: 

(1) The unusually large quantity of mohair imported last year; 

(2) The unusually large amount of this remaining in bond in cus- 
toms, warehouses ; 

(3) The decrease in foreign consumption of mohair in the recent 
past. 

The above weaknesses are offset in part by what appears to be a 
marked increase in mohair consumption in the United States, and by 
a possible increase in the foreign demand. 

The national Agricultural Outlook states that the total imports 
of mohair for 1926 amounted to nearly 11,000,000 pounds. The stocks 
in bonded customs warehouses January 1, 1926, amounted to about 
3,400,000 pounds, and on November 30 amounted to 9,900,000 pounds. 
The imports of the past year are probably equal to our total annual 
domestic production. 

The United States has been increasing its mohair production so 
rapidly during recent years that our production is not far below our 
usual domestic consumption. The estimated production increased from 
a pre-war average of about 4,000,000 pounds to about 7,000,000 pounds 
in 1921 and has continued increasing up to the present time. So long 
as our production does not exceed our domestic requirements our pro- 
ducers will enjoy an advantage over foreign producers on account of 
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transportation charges from foreign countries, and on account of the 
tariff. Not all agricultural tariffs are effective, but it is generally 
agreed that a tariff on wool and mohair is effective. It is due to the 
tariff that the price of domestic mohair on the Boston market at the 
present time is nearly double that of foreign mohair in bond. 

In previous years Great Britain has been the largest consumer of 
mohair. During the past few years her consumption has fallen off 
very materially. Her pre-war average consumption was 30 million 
pounds; in the period 1921-25 she imported on an average of 16 mil- 
lion pounds; whereas during the past year she has imported only about 
11 million pounds, of which 4.5 million were re-exported. The reduc- 
tion in her consumption seems to be due largely to a loss of continental 
markets for mohair yarn and other manufactured products. It is 
thought, however, that with the improvement of economic conditions 
in Great Britain and Germany, there may be some increase in the 
demand for foreign mohair and thus relieve our market somewhat of 
the mohair from South Africa and Turkey. 

Texas could easily increase her mohair production. Much of our 
western range is well suited to the grazing of goats, especially the 
rough and brushy lands. No doubt the carrying capacity of such 
areas could be increased by grazing a few goats per section where none - 
are now being grazed. But the ranchman who is not in the goat 
business at present would do well to consider very carefully the present 
situation before making the new venture. 


HOGS 


The national outlook for hogs may be briefly summarized as follows: 

1. Present information indicates a market supply of hogs for 1927 
not larger, and perhaps smaller, than that for 1926. 

2. Domestic demand is expected to continue strong, but with no 
anticipated improvement in the foreign demand. 

3. Hog prices are likely to be maintained during 1927 near the 
1926 level. 

4. Prices similar to those now prevailing may continue through 
1928 only if production is kept down to the level of that for the past 
year. 

Texas produces fewer hogs than it needs. The number of hogs in 
Texas January 1, 1926, was estimated to be 1,062,000. There has 
been a steady decline in the number of hogs in Texas since 1921. 
However, the December 1 pig survey for the United States, released 
under date of January 14, indicates a substantial increase in production 
for 1927. For example, the number of sows farrowing in the fall of 
1926 compared with that in the fall of 1925 showed an increase of 7% 
per cent, while the number in the fall of 1926 compared with that in 
the spring of 1926 showed an increase of 16 per cent. . 

With a hog population of 1,062,000 at the beginning of 1926, our 
production of pork could not have been very much in excess of 
160,000,000 pounds. The per capita consumption of pork in the 
United States for 1925 was 77% pounds. With this as a basis, the 
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amount of pork required to feed our present population would be about 
400,000,000 pounds. On the basis of this estimation, Texas is pro- 
ducing about 40 per cent of the pork she consumes annually. 

In the light of these facts, and in the further fact that Texas farmers 
are being encouraged to increase their corn acreage, they should find 
it profitable to produce not only their own pork but also a supply 
sufficient to meet the requirements of local consuming centers. 


EGGS AND POULTRY 


The national outlook for eggs in 1927 promises no material changes 
in the price level from that of 1926. On January 1, 1927, there were 
1,111,000 cases of eggs on cold storage, which were 550,000 less than 
on January 1, 1926. 

On January 1, 1927, there was 144,000,000 pounds of frozen poultry 
in cold storage. This is 31,000,000 pounds more than was in storage 
January 1, 1926, and 35,000,000 pounds greater than the five-year aver- 
age for 1919-1924, inclusive. 


Eggs 


In the geographic division of states the Pacific coast showed a gain 
of 60 per cent in the production of eggs during the five-year period 
- between 1919 and 1924, while the New England division showed a 
gain of 51 per cent for the same period. These represent the greatest 
gains in the production of eggs made during the period. 

The division in which Texas is located showed a lower increase than 
the average for the other divisions. This relatively low increase in 
the production of eggs in Texas, however, does not necessarily mean 
that Texas has an opportunity to increase her production of eggs any 
more than those regions that have had the greatest increase over the 
five-year period. ‘Texas does not have the high average production or 
marketing organization of the Pacific coast, nor is she surrounded by 
big urban consuming centers like the New England division. 

The safest egg production program for Texas during 1927 is in the 
direction of quality production. The poultryman that “expands his egg 
production activities by using standard bred birds under sanitary con- 
ditions, feeding a balanced economical ration and housing his birds in 
a comfortable house, will be exercising the preliminary precaution that 
is essential to successful marketing and at the same time reducing his 
costs to a minimum. 

If Texas is to compete successfully with other sections in the pro- 
duction of eggs, she must increase her average production per bird, 
specialize in high quality, and develop more efficient marketing facilities. 


Poultry 


The large supply of frozen poultry on storage in the North will have 
a tendency to hold the price of all classes of poultry down within a 
certain limit. This limit will be the price the public will pay for 
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fresh poultry above the price of poultry on cold storage. This margin, 
as a rule, is sufficient to allow a reasonable profit to the efficient poultry 
producer. This will apply to Texas for 1927 because the price of 
poultry feed will probably vary but little during this year. 


TURKEYS 


There is not a great deal of information available on the turkey in- 
dustry. According to a report of the United States Department of 
Agriculture, the 1926 turkey crop was about the same size as that of 
1925. An increase of 15 per cent was indicated for Texas and 13 
per cent for California. These increases, however, were offset by 
decreases in other states. 

The past season has been one of very satisfactory prices to growers 
and undoubtedly will tend to stimulate increased production. The 
prices received next season will depend very largely on the size of the 
192” crop and on the amount of cold-storage holdings on hand when 
the season opens. 

The cold-storage holdings November 1, 1926, were the lowest for 
that date since 1920. The greatest amount in storage any time during 
1926 was 7,219,000 pounds, which had been reduced to 1,773,000 pounds 
by November 1, 1926. On January 1, 1927, the amount in cold storage 
was 10,813,000 pounds. This may move out and work down to a rea- 
sonably low figure by the time the 1927 crop is’ ready to market. It 
should be remembered, however, that it went into storage at a rela- 
tively high price and for this reason may not find such a ready demand, 
especially since there is an unusually large amount of frozen poultry 
in storage. 

The grower who has plenty of good range and favorable climatic 
conditions, coupled with experience in raising turkeys, should-be able 
to make money on the enterprise even though the price is not as good 
as that of the past season. But it does not seem to be a very good time 
for the beginner, or for the grower who is handicapped with very many 
hazards, to invest very heavily in the undertaking. 
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SYNOPSIS 


If beekeeping in Texas is to continue at its present develop- 
ment, the rapidly disappearing native honey flora must be sup- 
plemented and replaced by cultivated nectar-bearing plants, 
and as no plant now known will pay for its cultivation by its 
nectar secretion alone, the plants used must have a crop value. 
To build up a new honey flora, two classes of plants must be 
utilized. The first are those which are heavily nectar-bearing 
and which, after once being introduced, will maintain them- 
selves without the aid of man, converting acres of fence rows, 
roadsides, and other waste land into an asset rather than a 
liability. The second division of honey plants that must be 
considered are those that are cultivated for their products 
other than nectar. 

Crimson clover, a winter annual, is one of the plants that 
will aid in building up a cultivated nectar flora. It is a good 
cover crop, and although it may be cut for hay, it is of more 
value as a green-manure crop. It comes into bloom in early 
March and blooms through a period of about six weeks. The 
bees get an abundant supply of pollen and nectar from it and 
as the blooming occurs during the period of the heaviest brood- 
rearing by the bees, it is a very valuable food plant. 

The sweet clovers, annual, biennials, and yellow, are very 
closely related and all are well known as honey plants. The 
blooming period of these clovers comes immediately after that 
of crimson clover and is of about two months’ duration. As 
producers of forage and as soil improvement crops they have 
a very definite place. 
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If beekeeping is to maintain itself at its present development, our 
rapidly disappearing native honey flora must be augmented by the grow- 
ing of crops which produce nectar as well as other products. If bee- 
keeping is to enlarge its scope, nectar-bearing plants not now grown 
to any extent in Texas must be sought out, introduced, and grown in 
addition to the ones already here. No plant now known will pay for 
its cultivation by the amount of nectar it secretes. To build up a new 
honey flora, two classes of plants must be utilized. The first are those 
which are heavily nectar-bearing and which, after once being intro- 
duced, will maintain themselves without the aid of man, converting 
acres of fence rows, roadsides, and other waste land into an asset rather 
than a liability. To this class belong sweet clovers, horsemints, and 
the phacelias, together with less known plants. The second division of 
honey plants that must be considered are those that are cultivated for 
their products other than nectar. Many such crops are heavily nectar- 
bearing, and the beekeepers must make popular the growing of these 
crops if they are to continue their aplaries. 

In many parts of Texas, where the altitude is above 1900 feet, alfalfa 
will provide abundant pasturage for the beekeeper and forage for the 
farmer. Experiments in Kansas and California have shown that alfalfa 
does not produce nectar below 1900 feet and hence is not a honey plant 
at low altitude. In the lower sections of the State, especially in the 
Southwest, juajillo, which gives an early spring flow of delicious flavor, 
will soon be a thing of the past. There is no one crop that can replace 
the loss of this valuable shrub. We must look to a combination of 
crops to supply the loss as best we can. Cotton is not highly nectar- 
bearing in this section, but as horsemints will quickly replace the dis- 
appearing plant, it is doubtful if this section will notice any effect of 
the change in the flora, with the exception of change in the character 
of the honey produced. The great Blackland Belt depends upon cotton 
for its nectar supply; and as cotton is an introduced plant, this sec- 
tion has already a partial solution of the beekeeper’s problem. 

For any section of the State and especially for those sections where 
fall rains are common, the legume crops described herein are recom- 
mended for trial by those beekeepers who wish to improve their bee 
pasturage. These crops have been tested at the Apicultural Research 
Laboratory at San Antonio during the last four years and the tests 
give ample proof of heavy nectar secretion. It was found that, to 
grow these plants successfully, under those conditions for the purpose 
of bee pasturage, the following requirements must be met: an annual 
rainfall of thirty inches or over with ample fall rains, or equivalent 
irrigation, and the planting of the seed between September and De- 
cember. Sweet clover is already pretty well established in Northeast- 
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ern Texas and maintains itself in uncultivated areas and is also suc- 
cessfully cultivated as pasturage and hay for livestock. There is some 
evidence that this plant will behave similarly over the entire section 
east of the 30-inch rainfall line which runs southerly from Gainesville 
to Corpus Christi. There is also an area in the Balcones escarpment 
in the vicinity of Austin and San Marcos where the rainfall averages 
less than 30 inches, but because of the topography or some climatic in- 
fluence the rains are more uniformly distributed and in this area sweet 
‘clover is pretty well established and maintains itself. There are some 
other localities with less rainfall where these plants may also be suc- 
cessful for the use of beekeepers. 


CRIMSON CLOVER (Trifolium incarnatum) 


This is one of the most gorgeous of all the clovers. It is a native 
of Southern Europe and was among the first clovers to be cultivated. 
Its showy flowers brought it into use as an ornamental. Later it be- 
came a winter-pasture crop. The word clover comes down to us from 
a medieval Latin name, which means a green cloth or cover. 

It is a winter annual, and the earlier in the fall it can be planted, 
the better. The seed germinates quickly and, by the middle of the 
winter, the ground is covered with a thick mat of leaves. At the first 
indication of warm weather the plant sends up a flower stalk, and in 
March or April, the field is a solid mass of crimson bloom. A field 
of this clover, especially if it be an isolated one, is a sight not to be 
overlooked. 

While yet in bloom and before any of the first flowers fade, the crop 
may be cut for hay or plowed under. Much nectar will have been ayail- 
able in the meantime. As it is a hay that is hard to cure at this time 
of year and as most soils need organic matter, the most logical thing 
to do is to plow the clover under. 'The succulency of the plants will 
allow the clover to decompose readily but there may not always be 
enough moisture in the soil to plow under in time to plant such ‘crops 
as cotton and corn successfully. 

The time of planting apparently had little to do with the blooming 
period, since plantings at the Laboratory made in September, October, 
and December all came into bloom the first week in March. To all 
appearances, the governing factor for blooming is the arrival of a cer- 
tain mean temperature after the winter season has passed. 

From the standpoint of a beekeeper the best feature about the plant 
is that it is in bloom during that critical period when the winter food 
supply of the bees is disappearing very rapidly, because of the increas- 
ing demand by the growing brood, and when as yet the spring honey 
flow has not started. Bees will work this clover under the most ad- 
verse circumstances. In 1926, bees worked crimson clover bloom when 
it was too cold and rainy for man to work outside. As the flower clus- 
ters open slowly, the duration of nectar secretion is therefore long. 
The total blooming period varies from 20 to 37 days. Where a small 
acreage of the crop is grown, the nectar is sufficient for the bees’ imme- 
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diate use and, if the acreage be large, a surplus may be expected. The 
honey is of a light amber color and has the flavor of white clover honey. 
The only drawback to this plant is that rains occur so frequently dur- 
ing the blooming period that the bees are often unable to take full 
advantage of the nectar supply. This plant is also a good cover crop 
and green-manure crop for a garden or orchard. Crimson clover will 
not maintain itself. It must be sown every fall. 


SWEET CLOVER (Jelilotus alba) Desv. 


This plant is a native of Asia, but has been cultivated in Europe 
as a forage plant for centuries. In the United States it has had a 
very peculiar history. It appeared as a weed in the Hastern seaport 
towns and then slowly migrated westward. This rank-growing plant 
became so obnoxious that many states passed laws making it a finable 
offense to allow it to grow. Such laws are yet on the statute books of 
certain states. About fifty years ago beekeepers recognized the value 
of white sweet clover as a honey plant and began to scatter its seed. 
Later the livestock men discovered it as a forage plant; and later yet 
its usefulness as a soil improver was recognized. 

The plant is biennial, but in sections where growing conditions are 
favorable some plants may bloom the first season. The time for seed- 
ing ranges from September to March. The seedlings of later plant- 
ings are generally killed by hot weather. The young plant spends the 
first summer in growing a large root system. The second year a strong 
stalk is produced, which gives rise to many flowers. As the flowers 
begin blooming, the substance from the root system is used up, and 
by the time the seed is ripe, the root is so shrunken that it is easily 
pulled from the soil. 

In Texas the plant may be grown under the condition given in this 
Circular. It should be planted for two years in succession to get an 
annual blooming; after that, the plants will reseed themselves. Fall- 
sown plants often bloom the following spring, if the winter be wet. 

As a honey plant, this is one of the best in the United States. The 
honey varies in color with the locality, but the flavor is the same every- 
where, thus making a most desirable sales product. In addition, white 
sweet clover is more hardy than any of the other of the sweet clovers. 
Already, it has become established in many places in the eastern part 
of the State, and with a little help will do so elsewhere. The points in 
favor of this plant are: its honey productjvity, its value as a forage 
plant, and the fact that it is the most hardy of all the sweet clovers. 


HUBAM CLOVER (JMelilotus alba annual) 


This is the annual white sweet clover.. The present strain is from 
an annual raised from seed of the biennial sweet clover at the Iowa 
Agricultural Experiment Station, Ames, Iowa. The plant resembles 
M. alba very closely except that it grows taller and produces fewer 
leaves. 

Hubam clover is not quite as hardy here as M. alba but makes a much 
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heavier growth. Stalks 7 to 12 feet high are not uncommon. Its 
blooming period is the same as that of M. alba and there is no percep- 
tible difference in the honey. As a soil builder this is an important 
plant. Under favorable circumstances it will reseed itself. After the 
seeds are ripe and the stalks die down in early summer, many of the 
seed are lost before harvest. ‘Phe annual sowing of this plant will pay 
whenever and wherever there is enough moisture in fall and winter. 

The Hubam clover at the Laboratory produced in the season of 1926 
twice the amount of stalk that IM. alba produced by actual counts and 
weights. The number of flowers per unit area was about the same. 

Hubam clover is not so good a forage plant as M. alba, but is a bet- 
ter honey plant, because its tall, open growth renders the flowers more 
available to the bees than is the denser growing MV. alba. 


YELLOW SWEET CLOVER (JW. officinalis) 


This plant is also a native of Asia and was known in Europe before 
M. alba. It is not as rank-growing as M. alba but has a greater num- 
ber of branches and leaves, thus making a better forage plant. The 
species is also a biennial, but at the Laboratory it has apparently as- 
sumed the habit of an annual. It is not affected by the heat as much 
as the white sweet clover and therefore has a longer blooming period. 
This plant seems to adapt itself to conditions in Texas and grows wild 
in numerous places in Hast Texas. As a honey plant it is good and 
its long blooming period prolongs the sweet clover honey flow. It can 
apparently survive under less favorable growing conditions than the 
white biennial and for this reason it may be more valuable on the poorer 
soils of the coast country. 


INDIAN SWEET CLOVER (4. Indica) 


This is not an important honey plant in Texas, but should be men- 
tioned because it is often mistaken for the yellow sweet clover. Many 
reports on the occurrence of yellow sweet clover and the statement that 
. yellow sweet clover is not a honey plant, refer to MM. Indica and not M. 
officinalis. The amount of nectar it produces is not definitely known, 
but the honey bees seldom visit it, presumably because of the smallness 
of the flowers. The only record of this plant as a honey producer is 
from Southern California. This plant, like its relatives, came to us as 
migrant from Asia. This species came from India and was first seen 
in Texas, growing on piles of discarded ballast from boats at Galves- 
ton. It is now found all over the State, principally along the railroad 
right-of-ways and near cities. It thrives best in soft, newly transported 
soils, but holds its own when once started. This plant, while not a bee 
plant, should not be overlooked by the beekeeper who wishes a winter 
cover crop and a valuable soil builder. The plant will reseed itself 
and, if planted, will continue until killed out by cultivation. The seed 
are matured by the middle of April so that a crop may be produced 
on top of this turned-under clover crop. 
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Fig. 1—Honey Plant Divisions of the State of Texas 


1. Legume-Horsemint Association 7. Youpon-Swamp Plants Association 
2. Composite-Legumes Association 8. Mesquite-Horsemint Association 
3. Sumac-Broom Weed Association 9. Tropical Plant Association 

4. Cotton-Horsemint Association 10. Catclaw-Whitebrush Assocation 

5. Sweet Clover-Fruit Association 11. Catclaw-Desert Flora Association 
6. Rattan-Hardwood Association 12. Alfalfa-Sweet Clover Association 


DISPOSITION OF CLOVER CROPS 


Those beekeepers who desire to use a part of the crop for forage will 
find that M. alba is the best hay producer. J. officinalis is almost as 
good, but Hubam is too woody to make good hay. Both the biennial 
sweet clovers can be pastured, but not heavily. NHubam should not be 
pastured, if one expects a honey or a seed crop. As is true cf any new 
stock feed, the stock require some time to become accustomed to sweet 
clover pasture and hay. Where the sweet clovers are grown for seed on 
a small scale the most practical method of harvesting and threshing is 
to cut the well matured plants and bind them in bundles and dry in 
shocks. The bundles, when dry, can be threshed out with a flail and 
the seed put through a fan mill. 
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INOCULATION 


4 

Inoculation of the soil does not seem to be necessary in much of 
Texas. Tests made at this Laboratory during two years showed no 
difference between plats inoculated and those not inoculated, as the 
bacteria are already present in the soil. In the blacklands, where for 
years cotton has been the prevailing crop, it is very probable that inoc- 
ulation will be of benefit, because of the long period of time that has 
elapsed since any legumes grew on the land. 


CULTIVATION 


All these clovers, with the exception of crimson clover, are easily 
grown and may assume the properties of weeds in some parts of Texas, 
particularly those having 30 inches of rainfall or more. The above 
statement is a general one and has no reference to the high western 
plains, or irrigated localities where other sets of factors must be con-- 
sidered. 

The growing of these clovers at the Laboratory has given a general 
rule for the growing of these plants for Southwest Texas. These 
clovers have about’ the same soil and moisture requirements as fall oats. 
As the fall-sown oat is common to much of Southwest Texas, the bee- 
keeper has a means of knowing when it is time to plant and when the 
soil is in proper condition. The following advice may serve then for 
the beekeeper: When the farmer sows oats, plant these clovers, and 
you have the same assurances of success that he has. At the Labora- 
tory, September-sown clover did the best. That sown in March made 
a limited growth; a few plants bloomed and then died. In the North- 
ern and Northeastern part of the State, seeding in February has given 
better results than seeding in the fall when the clover is grown for 
forage and soil improvement. No studies, however, have been made as 
yet in those sections to determine the best time of planting for bee 
pasturage. 

Soils rich in lime produce the best clover crops. The best results 
with crimson clover were obtained, when the field was plowed three 
days after a one-half-inch rain, in late September. The newly plowed 
land was harrowed as plowed. 'The seed were broadcast at the rate of 
twenty pounds to the acre. After sowing, the field was cross-harrowed 
twice. No further cultivation was necessary. If a drill is used in 
sowing the seed, fifteen pounds per acre is sufficient. 

The sweet clovers were planted at the Laboratory in the same field 
and received the same treatment. The amount of seed sown per acre 
was the same. Seedings of each of the four varieties were made at 
intervals of fifteen days from September 26 until March 3, but only 
those planted before December 15 produced a full seed crop. Where 
the sweet clovers are to be planted for the purpose of their becoming 
established and increasing without cultivation, the seed should be scat- 
tered in August or September along the fence rows or roadsides. If a 
good stand results the sweet clover will be able to thrive in competition 
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with the weeds the following spring. In experiments with this kind 
of seeding at the Laboratory, the seeds were scattered and no attempt 
was made to cover them. All plantings made in September and Octo- 
ber came up and were still alive and thrifty the following spring. 


SUMMARY 


Beekeeping, in order to keep its place among the agricultural in- 
dustries, must supplement the present flora either with nectar-bearing 
plants that will maintain themselves or with plants that are valuable 
to the farmer for purposes other than nectar production. The follow- 
ing legumes having these requirements are recommended for trial to 
the beekeeper: 


CRIMSON CLOVER, an annual, a good cover crop, and a valuable 
spring honey producer. 


WHITE SWEET CLOVER, a biennial, a good soil builder, a major 
honey plant wherever found and a producer of forage. 


YELLOW SWEET CLOVER, annual or biennial, a soil builder, a good 
honey plant, a fair forage plant and a plant that can be grown on A 
types of soil. 


HUBAM CLOVER, an annual, probably the most profuse nectar- 
yielder in the United States and also a good plant for soil improvement. 


FALL-SOWN OATS AN INDICATOR OF TIME OF SEEDING 
CLOVERS: Under the conditions at the Apicultural Research Labora- 
tory, San Antonio, these four legumes appear to have about the same 
requirements, with respect to time, and method of seeding as fall-sown 
oats. In the Northern and Northeastern parts of the State, seeding in 
February has given better results than seeding in the fall when the 
crop is grown for forage and soil improvement. These crops will grow 
successfully in the Eastern part of the State, will grow as far west as 
the 30-inch rainfall line, and under favorable circumstances as far west 
as the line of the 25-inch mean of rainfall and under irrigation or very 
favorable conditions will grow in the most arid sections. 


LITERATURE 


As many will desire to know more about the legumes mentioned in 
this paper, the following list of publications is given: 
CRIMSON CLOVER— 

Growing the Crop, Farmers Bulletin No. 646:1411, 

Utilization, Farmers Bulletin No. 579. 

Seed Production, Farmers Bulletin No. 550:1142. 
SWEET CLOVER— 

Farmers Bulletin No. 485. 

Growing the Crop, Farmers Bulletin No. 797. 

Harvesting and Threshing, Farmers Bulletin No. 836. 
FALL-SOWN OATS— 

Farmers Bulletin No, 1119. 
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Figure 1.—Fig tree that received dormant spray only 


The only leaves left are at the end of the branches. Disease on these leaves was not yet 
sufficiently advanced to cause them to fall. Rust caused the rest of the leaves to fall, leaving 
the figs on bare branches. Sunburn has rendered this fruit unfit for use. 


Vigure 2.—Fig tree sprayed every thirty days 


No leaves have fallen and the fruit can mature properly. 
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SPRAYING FOR THE CONTROL OF FIG RUST 
W. B. LANHAM, R. H. WYCHE, R. H. STANSEL 


The growing of figs for canning and preserving is now an important 
commercial enterprise in the Gulf Coast section of Texas. According 
to the Bureau of Agricultural Economics, U. 8. Department of Agri- 
culture, 1926, there is now planted in this region 16,200 acres of Mag- 
noha figs. 

The Magnolia is the only variety grown commercially in Texas. The 
trees usually begin bearing the second year after they are planted, and 
occasionally bear fruit the same year in which they are planted. Fruit 
usually begins to ripen by July and the tree may continue to bear fruit 
until November or frost, depending upon the soil and season. 


Figure 3.—Fig tree sprayed when rust first appeared and again two weeks later 


The leaves at the base of the tree had been covered by the sprays and have remained on the 
tree allseason. The leaves at the end of the branches were not old enough to have been attacked 
by the disease. 

The bare branches show the growth since the last spray was applied. The leaves that were 
unprotected by spray have fallen off, leaving the fruit exposed to sunburn. 


Figs are borne in the axils of the leaves of the current season’s growth 
and apparently the size of the crop and the length of the producing 
season for the Magnolia variety are in direct relation to the normal 
growth of the tree. 

The fig rust, Uredo fict, annually causes much of the Magnolia fig 
crop to be unfit for market. The disease appears as yellow splotches 
on the under side of the leaves, causing them to drop off. It is also 
claimed that it makes the fruit difficult to peel by lye. Probably the 
ereatest damage to the fruit is from sunburn after the leaves have 
fallen. Bordeaux mixture is commonly recommended as a fungicide 
to control this disease, but the proper strength and time of application 
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had not been worked out prior to these experiments. In the absence of 
direct experimental work, the practices of growers have varied widely. 

Writers, in discussing fig growing in the Southeastern States, mini- 
mize the damage from rust. Edgerton, in reporting work in Louisiana, 
says: “Leaves do not become severely infected until August or Septem- 
ber, and defoliation at that time does not seem to materially injure the 
crop.” Evidently he was speaking of varieties other than the Magnolia. 
In a normal season in Texas, September is the peak month of produc- 
tion. Figs on unsprayed trees on the Experiment Station were worth- 
less this year (1926) after the middle of September. 


REVIEW OF LITERATURE 


Records are not available to show that any systematic experimental 
work has been done, looking to the control of fig rust, Uredo fict. The 
disease has been described and named, but its life history has not been 
worked out. While early writers have recognized the disease, most of 
them consider it of minor importance. 

Earle, in Alabama, Bulletin No. 5, U. S. D. A., 1897, says of the rust 
in the Gulf States: “It occurs quite frequently, widely, and abundantly, 
but as it usually does not develop enough to be noticeable until after the 
crop is ripe, it seems to do but little harm. No attempt has been made 
to find a remedy.” 

Starnes, in Georgia, Bulletin No. 61, 1903, says: “A leaf rust some- 
times prematurely defoliates the trees, but does not do much harm.” 

Price and.White, in Texas, Bulletin No. 62, 1901, say: “Fig rust 
comes usually after the fruit has ripened and little damage has been 
done.” They thought Bordeaux mixture would check the disease. 

Edgerton, in Louisiana Bulletin No. 126, 1911, says that: “This dis- 
ease is everywhere in Louisiana where figs grow, and in probably every 
locality it causes a defoliation of the trees. Fortunately, however, the 
leaves do not usually become severely affected until the latter part of 
August or September, and defoliation at this time does not seem to 
materially injure the crop. Occasionally the infection will come early 
enough to cause a shedding of some of the late figs, but this is rather 
unusual, 

“Just what effect the rust has on the vitality of the trees is hard to 
answer. The trees nearly always put out a fresh crop of leaves in the 
fall, but these are killed by the frost before they are of much service. 
This early defoliation, year after year, would mean the death of some 
kinds of trees, but the fig does not seem to be much injured. The young 
leaves and shoots come out in the following spring with as much vigor 
as ever. 

“This disease has long been known to be due to a fungus known as 
Uredo fici or Physopella fici. The complete life history of the fungus 
has never been worked out, as only the summer spore stage is known at 
present. How the fungus lives from year to year has not been thoroughly 
settled; the uredospores may live over the winter on old leaves on the 
ground, but if this is the case, it seems strange that the infection does 
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not begin earlier in the season. There is no treatment for this disease 
that can be recommended.” 

These writers evidently were speaking of varieties that mature their 
fruit early. The Magnolia is grown only to a limited extent outside of 
Texas. This variety begins to ripen its fruit in mid-summer and fre- 
quently fruits as late as November. 

Gould, F. B. 1031, U. S. D. A., 1919, in speaking of fig growing in 
Texas recognizes the importance of the disease, but offers no control 
measures except practices of growers. ‘These were variable, but all were 
based on spraying with Bordeaux mixture. He says that “while no 
special spraying program can be advised, the practices of different grow- 
ers referred to, appear to offer a good measure of protection against the 
loss of fig foliage from this disease.” 

Montz, in Florida, Bulletin No. 149, 1918, states that ee was little 
damage from rust until late in the season. He recommends a summer 
spray with Bordeaux mixture and then the burning of the fallen leaves 
in winter. 

PLAN OF EXPERIMENT 


In March, 1924, an orchard of Magnolia figs was planted at the Ex- 
periment Substation at Angleton and one on the substation at Beaumont. 
These orchards were the same size, having eleven rows of sixteen trees 
each, the trees being planted seventeen feet apart each way. 


Soil 


At Angleton: he soil on which this experiment was conducted has 
been classified by the Bureau of Soils, U. 8. Department of Agriculture, 
as Victoria Clay. 


At Beaumont: The soil on which the figs were planted at Beaumont 
is classified as a Dark Phase of Crowley Clay. 


Sprays 


Preliminary work on spraying with Bordeaux mixture 5-5-50 was 
started in 1924-25 (Tables Nos. 1 and 2). In 1926 the number of 
check rows, and the rows receiving the fewest number of sprays were 
reduced from four to one row. The number of treatments was increased. 

The fruit was picked according to the common commercial practice 
every one or two days, usually every day. Records were kept at both 
stations of the yield of each individual tree. ‘The arrangement of each 
experiment plat for 1924 and 1925 is shown in Tables Nos. 1 and 2. In 
1926 the arrangement was revised as shown in Tables Nos. 3 and 4. 


RESULTS OBTAINED 


At Angleton: In 1925, the highest yield was obtained with a spray 
of Bordeaux 5-5-50, applied every thirty days (Table No.1). In July, 
the trees in plat B were so badly burned by improperly prepared spray 
that the yield was less than half that from the check plat, 
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Table No. 1.—Spraying for control of fig rust. 
Angleton, 1925. 


Spraying 
; Summary 
Row| Bordeaux Applications No. of No. of Yield 
Mixture Sub-plat | Sprayings Per Acre 
(Average) 
1 
3 In J hen di d 
: n January, when disease appears an : 
4 5-5-50 again at end of two weeks. A 2 1SOT oy 
; . 
i January, May 15, June 1, June 15, 
8 5-550 Uulsyeviiek% B 10 660 .7** 
9 
10 
il : 
up? Check No spraying. Cc 0 1496.6 
13 
14 
Uby: 
16 5-5-50 | January, May 15, June 15. D 5 1644.1 
**Burned by spray July 1. 
Table No. 2.—Spraying for control of fig rust. 
Beaumont, 1925. 
Yield 
ae Per Acre, 
Row] Bordeaux Applications No. of No. of Lbs. Mature 
Mixture Sub-Plat | Sprayings Fruit 
1 
2 
3 In January, when disease first appears 
4 5-5-50 and again at the end of two weeks. A 2 1070 
: —— 
6 
7 January, May 15, June 1, June 15, 
8 5-5-50 and July 1. B 10 926 
9 y Le - : 
10 
11 
12 No spraying. C 0 992 
13 a ce 
14 
15 
16 5-5-50 | January, May 15, and June 15. D 5 £O1 


In 1926, the highest yield was obtained from the plat sprayed with 
Bordeaux 5-5-50, applied every thirty days until August 15 (Table 
No. 3). The treatment where Bordeaux 5-5-50 was used every fifteen 
days gave the next best results. There was apparently little difference 
in yield: between the rows which received Bordeaux 5-5-50 and those 
which received Bordeaux 10-10-50. While the row which received only 
a dormant spray in January yielded slightly more than the check row, 
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this difference could be attributed to the fact that the former row was 
an outside row and consequently had a larger area to obtain moisture and 
plant food from than the check row. Moisture was a limiting factor 
this year. 
Table No. 3.—Spraying for control of fig rust. 
Angleton, 1926. 


; Via | 
Bordeaux No. of Lbs. Figs 
Row Mixture Treatment Sprayings Per Acre «J 


1 10-16-50: Jemuairy only. aon. < chin 2 iin tic weer ite sin 1 1661.4 

2 10-10-50 |January, when disease appears, and again in 
CE POE KS oo tersauwa ie oe nance seed ais Warne 3 1931 .2 

3-4 10-10-50 |January, when disease appears, and again in 


two weeks and every 45 days until September. 5 2111.4 gy 

5-6 January, May 15, June 1, June 15, July ibs su 
7-8 5-5-50 July 15, Aug. 4) Aug. 15). Septal, Sept. 15.27.) 2 10 2430.4 4 
9 Check INOS PPA VEN cisco eis odo aie Boy te schisrsie ee eles ci, 0 1606.6 « 

10 5-5-50 |January, when disease appears, and again in is 
PWM WCOKG Se. cereiefnais OFS > a Puen g ol aces each 3 1903 .8 24 

11-12 5-5-50 |January, when disease appears, and again in po) 
two weeks and every 45 days,until September. 5 2157 .2 @ 

13-16 5-5-50 aon Mas 15, June Dos Juily2 kos Anges tuby oes sare 6 2773.3 Hy 


The yields given are the total yields, regardless of the quality of the 
fruit. The fruit produced by the rows having the highest yields were of 
the best quality. The row receiving the dormant spray’ and the check 
row produced fruit that was not salable after the middle of September 
because of the rust and the tough, leathery, dried-up appearance of the 
fruit (Fig. 1). The rows sprayed in January, when the disease ap- 
peared, and again in two weeks were of a better market quality, but 
were not up to the standard of the trees sprayed more often (Fig. 2). 
The fifteen days’ and thirty days’ spraying produced the best quality of 
fruit (Fig. 3). | 

It appears that a dormant spray is of no value. For the spray to be 
effective, it must come in contact with the leaves. After the leaves are 
once covered by this spray, they appear to be protected for that year 
from the disease and do not prematurely shed. This is shown very 
clearly by a photograph (Fig. 2) taken of the trees which were sprayed 
when the disease appeared and again in two weeks. ‘The sprayed leaves 
remained on the trees all year while the new leaves that came out after 
the spray had been applied were attacked by the rust and were shed. It 
is therefore necessary to cover the leaves with the spray, paying par- 
ticular attention to the new growth at each spraying. 

From the appearance of the fruit and trees in the late part of the 
season, the spraying was not carried on long enough. Apparently a 
spraying schedule ending not earlier than the first of October should give 
hetter results than one ending the first of September. 


At Beaumont: Until the year 1926, rust at Beaumont had caused very 
little damage, as will be seen by referring to Table No. 2. The disease 
did not appear until late in the season, after practically all the fruit had 
been harvested. 
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In 1926 (Table No. 4), the disease had appeared on a good many 
trees by July 15. The unsprayed trees began shedding their leaves about 
September 15 and they were practically all off by October 1. 


Table No. 4.—Spraying for control of fig rust. 
Beaumont, 1926. 


Total Fruit 
Strength No. of Yield Injured by} Sound 
Row of ‘Treatment Spray- | Per Acre Disease Fruit 
Mixture ings (Pounds) | (Pounds) | (Pounds) 
1 10-10-50 |January only................ 1 1368 209 1159 
2 10-10-50 |January, when disease appears, 
and again in two weeks..... 3 1794 16 1778 


3-4 | 10-10-50 |January, when disease appears 
and again in two weeks and 
every 45 days until September 4 USSG es A see sues 1836 
5-8 5-5-50 |January, May 15, June 1, June 
15, July 1, July 15, Aug. 1, 


PNW Pel ISIS Me Male 3. cleans ee 10 LBOG  Iiavniete isles 1606 
9 Checks IINO spraying he ci eee te 0 1240 250 990 
10 5-5-50 |January, when disease appears 

and again in two weeks..... 3 1225 39 1186 


January, when disease appears 
11-12 5-5-50 and again in two weeks and 


every 45 days until September 4 TPG: We crete se 1276 
January, May 15, June 15, July 
13-16 5-5-50 15 and SAn susie oe ieee. sc 5 PROG | eee eer 1306 


The results obtained at Beaumont with spray are very similar to those 
obtained at Angleton. Practically as good results were obtained from 
the 5-5-50 solution as from the stronger mixture. There was very little 
difference in results obtained from spraying every fifteen, thirty, or 
forty-five days. 

The results secured at both of these stations, so far, indicate that 
the 5-5-50 spray should be apphed as soon as the disease appears, and 
other applications should be made at intervals of fifteen to forty-five 
days, depending upon the growth the tree is making. In a season of 
much rainfall, where the growth is rapid, probably it will be necessary 
to spray as often as every fifteen days. The date of the last application 
also depends on the season, and should usually be applied about October 
1. This prevents the leaves from falling off before the late fruit 


matures. 
SUMMARY 


There was practically no difference in the effectiveness of Bordeaux 
5-5-50 and Bordeaux 10-10-50 in the control of rust. 

Bordeaux used as a dormant spray had no effect in controlling rust. 

Bordeaux applied to the leaves appeared to protect all treated leaves 
throughout the season. There was little difference in results in spraying 
at intervals of fifteen, thirty, or forty-five days. 

These results indicate that fig trees should be sprayed with Bordeaux 
5-5-50 as soon as the disease appears, which is usually about July 15. 
Subsequent applications should be made often enough to protect new 
leaves and fruit until the last fruit is mature, probably on the average 
of every thirty days after July 15 until at least September 15. 
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SYNOPSIS 


Healthy cows, healthy laborers, clean utensils, cleanliness in 
milking and in handling the milk, and prompt cooling of the 
milk to a low temperature are the five essentials to the produc- 
tion of clean milk. Diseased cows, diseased laborers, contami- 
nated wash water or failure to protect milk and utensils from 
flies are the greatest menaces to human health, but failure to 
clean utensils properly or to cool milk quickly are more likely 
to be the causes of a high bacterial count and of rapid souring 
of the milk. 

Cleanliness of milk is important to the consumer because 
cleanliness is closely associated with the healthfulness and 
keeping qualities of the milk. Cleanliness is important to the 
producer because the demand for his product can be greatly 
increased if the consumers are thoroughly satisfied that the 
milk offered them is produced under conditions of the strictest 
cleanliness. 

Methods and devices for producing cleaner milk are discussed 
in detail in this circular. 
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THE PRODUCTION OF CLEAN MILK 
FRED HALE AND JAY L. LUSH 


Clean milk may be defined as milk from healthy cows, produced and 
handled under conditions in which contamination from filth, bad odors 
and bacteria is reduced to a minimum. Unclean milk is a menace to 
public health. Physicians tell us that only milk of high quality is satis- 
factory for use by infants, children, and invalids with a weakened con- 
stitution. Milk which is unclean enough to have bad flavors or odors 
or to sour quickly, is not desired by the consumer and, by causing a 
reduced consumption of milk, harms the dairy industry in general. Dairy 
farmers are realizing more clearly each year that the market for dairy 
products, especially for whole milk, can be considerably enlarged if the 
consuming public can be convinced that the product offered them has 
been produced under conditions of the greatest cleanliness. In early 
days, the population of the United States was essentially rural, and 
milk was produced close to the place of consumption. Most families 
kept one or two cows, and by milking them in the open in the absence 
of filth, clean milk was produced more easily. Now, with crowded 
cities, with production more intense and farther away from the place 
of consumption, many sanitary measures unused by or unknown to our 
grandparents must be practiced in order to produce milk clean enough 
to reach the ultimate consumer still sweet and wholesome. Inquiries 
often come to the Texas Agricultural Experiment Station on how to 
produce clean milk. This circular has been prepared to answer such in- 
quiries by presenting in brief those practices which are in force at this 
and other Experiment Stations whereby clean milk is produced. 


THE IMPORTANCE OF CLEAN MILK TO THE CONSUMER AND 
PRODUCER 


_ Milk, more than any other single foodstuff, is almost a perfect food 
for mankind. However, it is also almost a perfect food for many bac- 
teria, and if these bacteria once get into the milk they may multiply so 
rapidly that the milk may soon become unfit for human use. After 
such bacteria once get into the milk it is almost impossible to remove 
them by chemical means, as almost any chemical which could be added 
to the milk to kill the bacteria would be harmful to the consumer. The 
bacteria are so small that they cannot be filtered out by any practical 
means. The only practical way to make milk safe after it has once 
been contaminated with harmful bacteria is to kill the bacteria by heat- 
ing the milk, which is the process we call pasteurization. Where milk 
is delivered direct from the producer to the consumer, it is nearly always 
cheaper and more satisfactory in every way to produce clean milk in the 
first place than to go to the expense and trouble of pasteurizing it. 
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Here, as in so many other cases, prevention is cheaper and better than 
cure. 

Milk is almost never absolutely free from bacteria, but if produced 
under conditions of strict cleanliness, will contain only a few, and those 
will be harmless kinds like the bacteria which cause milk to turn sour. 
Milk which is produced without care for sanitary conditions may contain 
the germs of such serious diseases as tuberculosis, typhoid fever, diph- 
theria, septic sore throat, scarlet fever, and dysentery. Large numbers 
of miscellaneous bacteria in milk other than these specific disease- 
producing bacteria may cause digestive troubles, especially in infants 
and invalids whose diet consists chiefly of milk. Unclean milk is likely 
to sour or spoil before it can be used. In order for milk to remain good 
and sweet for twenty-four hours or more, it must be clean. 

The producer can expect to hold the confidence of his customers only 
by delivering clean, wholesome milk. Clean milk means a steady market 
for the producer of such milk. Thé cleanliness of the milk is a good 
index to the amount of care which the producer uses in maintaining and 
caring for the health of his herd, for good clean milk cannot be pro- 
duced by careless methods or from unhealthy or diseased cows. 


TESTS FOR CLEANLINESS OF MILK 


The “cowey” taste of market milk is due to admixture of cow manure 
and absorbed impurities. Milk, especially when warm, absorbs odors 
rapidly. The taste of clean milk is sweet and aromatic. The sweetness 
is due to the milk sugar, while the aromatic taste comes from the fat. 
Onions, bitter weed, etc., give bad flavors to milk. 

It is not an easy matter to determine the exact amount of foreign 
matter that is actually present in milk, for a large portion of dirt and 
other foreign material is soluble. Some authorities state that three- 
fourths of cow manure is soluble, but this varies. The cleanliness of 
milk cannot be accurately measured by the so-called “sediment test” in 
which a strainer is used, because the milk may have been strained 
previously and because a large part of this original sediment may have 
already dissolved. However, such sediment tests are extremely useful 
in showing a producer whether his milk is in fact as clean as he thinks, 
and some milk distributing plants regularly make such tests on the milk 
which they receive from each of their patrons, merely to convince each 
patron that his milk is not as clean as it might be and to stimulate him 
to stricter sanitary measures. 

Slimy, stringy, and ropy milk are all caused by bacteria. Such bac- 
teria may come from water or ice, and cows after wading through surface 
water may carry these bacteria on their bodies to the barn. Only by 
careful sterilization of all utensils and by strict sanitation throughout, 
can clean milk be produced where these organisms are present. 

_ Bitter taste, sweet curdling, soapy milk, and peculiar color occurring 
in milk may be the results of different types of bacteria. Bitter taste 
may also be caused by the cows feeding on the common bitterweed. 
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The length of time required for milk to sour is a good measure of 
the cleanliness of the milk, the temperature being constant. 

The bacterial count is probably the best measure of the general clean- 
liness of milk. The bacterial count which is usually given as the total 
number of bacteria in one cubic centimeter of milk is a general indica- 
tion of the conditions of the dairy, the care practiced during milking 
operations and the temperature maintained during transportation. The 
interpretation of bacterial numbers in milk is not as simple a matter as 
might appear at first glance. Milk may have been produced with much 
care, and the initial number of bacteria may be small, but if the milk is 
not promptly cooled and kept cool up to the time of delivery to the 
consumer, bacteria will multiply and the final product will give high 
bacterial counts. 

Furthermore, the sources of bacterial pollution are numerous and mere 
counts give only a limited insight into the exact source of contamination. 
It is not possible to determine by merely enumerating bacteria which 
part of the production or handling is at fault. Large initial numbers 
mean that through carelessness or ignorance, dirt, chiefly cow manure, 
has entered the milk. However, large numbers of bacteria due to mul- 
tiplication during transportation with faulty temperature conditions, 
mean that the milk contains large numbers of harmless lactic acid 
bacteria and not necessarily dirt. 

A large number of lactic acid bacteria, however, will in time produce 
sour milk, and in this condition milk is not marketable. The consumer 
wants and pays for sweet fresh milk, not for milk that is fermented and 
that may contain injurious germs. 

The numbers of bacteria in milk have little meaning unless the 
sanitary history of the milk is known. In other words, the secret of the 
production of clean milk is to be found in maintaining a healthy herd 
of cows; healthy employees; clean utensils; cleanliness in the handling 
of the milk and utensils in all stages; and a suitable temperature during 
transportation. 

Another test for cleanliness which is coming into general use In many . 
distributing plants is the “methylene blue reductase” test (see Wisconsin 
Circular 204) which is quickly applied and which gives a good general 
indication of the cleanliness of milk. 


AIDS IN PRODUCING CLEAN MILK 


One does not need expensive barns, but should have a good milk 
house and well built equipment in order to produce clean milk. In 
general, we may say that five factors are chiefly influential in reducing 
the bacterial content of milk, namely: 

1. Healthy cows with clean udders. 

2. Healthy employees. 

3. Sterilized utensils (by utensils we mean all equipment with which 
the milk comes in contact). 

4, Cleanliness in milking and in handling the milk. The use of 
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small-top pails is one of the greatest aids to cleanliness in milking 
Mage) s 

5 eee the milk to at least as low as 50 degrees F. immediately 
after milking and keeping it at a low temperature. 

The most elaborate equipment will not aid one to produce clean milk 
unless the above five factors are practiced with intelligent care. Care- 
ful methods count more toward producing clean milk than does elaborate 
equipment. One’s equipment may be good, but if the dairyman by his 
own actions is unclean, and if he uses his equipment badly, there is not 
much chance of clean milk coming from such a dairy. 


REGULAR-OPEN Pail CoveRED-ToP PAIL 


Figure 1.—Showing why small-top pails help so much in the production of clean milk. <A 
very large portion of the dust or dirt, which would fall into the ordi i ‘ 
of the small-top pail. See also Figure 11. ee ee 


The procedure practiced by the Texas Agricultural Experiment Sta- 
tion in an effort to produce clean milk is as follows: 

The dairy herd is tested and kept free from tuberculosis and other 
diseases, in the first place. Wholesome milk cannot be produced from 
diseased cows; so the first point in practice at the Station dairy is to 
keep and milk only those cows that are known to be healthy. The em- 
ployees who do the milking and who handle the milk through the 
various phases before it reaches the consumer, are examined by a 
physician and only healthy employees are connected with the dairy— 
a very important rule—for many diseases may be transmitted through 
milk handled by sick or diseased employees. 

The cows are turned into the barn from the pasture twice daily. As 
the cows come into the barn door the flies are brushed off by heavy 
burlap sacks cut in strips and suspended from the door (Fig. 2) 
Notice that we now have come to another important point, namely, 
flies: Flies may carry the germs of intestinal diseases of man by 
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visiting privies and urinals; or the germs of the throat and lung dis- 
eases by feeding on sputum; or finally, the germs of skin diseases by 
alighting on human beings suffering from such troubles. ‘Therefore, 
every effort should be put forth by the dairyman to have his barn and 
milk house free from flies. Flies tend to fly toward light places. Ad- 
vantage may be taken of this fact to help exclude flies at the barn 
entrance. If the entrance is dark most of the flies which are brushed 
off by the burlap strips will remain outside. If immediately inside the 
first burlap strips the entrance way has an open roof covered only with 
a screen wire or a screen wire fly trap, most of the remaining flies will 
fly upward here and will not pass beyond the second set of burlap strips. 


Figure 2.—The burlap sack strips which help stop flies at the entrance to the milking barn. 
These strips could well be somewhat longer than is shown in the picture. At some dairies 
where stouter material than burlap is used the end of each strip is sewed up in the form of a 
pocket and a small stone or brick is placed in this pocket. This helps hold the strips down 
even in a strong wind and causes a more complete brushing off of the flies. However, the 
strips shown are pil cheap, readily renewed, and are quite satisfactory, especially if the entrance 
just beyond the sack strips has a turn in it and other sack strips which help keep it{dark. 


After the cows are in their stalls, one of the men brushes the cows’ 
sides, flanks and udders to rid them of dirt or hair that could fall into 
the milk. ‘This operation should be done 15 or 20 minutes before milk- 
ing in order to give the dust time to settle out of the air. When 
thoroughly brushed, the cows’ sides, flanks and udders are gone over with 
a clean wet cloth (wrung out of a disinfectant solution) and dried with 
a clean cloth. Dirty water and a dirty cloth are worse than nothing. 
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The cloth should be rinsed after going over each cow, and kept clean. 
Every effort is made to keep the barn free from dust during milking 
hours, although dust from the air is not ordinarily an important source 
of milk contamination. Not only is the barn kept free from dust, but 
it is kept free from manure by removing the manure from the barn 
after each milking and by thoroughly washing the floors and gutters 
of the barn by means of a hose with plenty of water pressure and 
scrubbing with a stiff broom or brush if necessary (Figure 3). No 
cobwebs, dirt around windows, doors, etc., are allowed to accumulate. 
The feed troughs are kept sweet and free from spoiled or uneaten feed, 
for such feed is likely to give off bad odors which will be absorbed by 
the milk (Figure 4). It is an easy matter to keep the dust out of the 
barn by feeding the cows several hours before milking, and by having a 
grass curb around the barn so that the cows are not allowed to stir up 
dust close to the outside of the barn (Figure 5). 


Figure 3.—Washing the floors of the barn after milking. Portions of this floor have been 
found by experience to be too steep for best results, and it was found necessary to roughen them 
with hammer and chisel in order to prevent the cows from slipping. This is shown on both 
sides of the immediate foreground, Concrete floors should have no more slope than is abso- 
lutely necessary for good drainage. 


After the cows’ sides, flanks and udders have been cleaned, the milker 
squeezes a stream of milk from each teat. Recently we have adopted 
the practice of squeezing this first stream of milk on to a small piece of 
wire cloth (about 35 or 40 meshes to the inch) soldered into a convenient 
wire frame (Figure 6). This is for the purpose of detecting at the very 
earliest moment any cases of mastitis or other beginning udder trouble, 
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Figure 4.—Stanchions and feed troughs with partitions which can be raised. Very few cows 
in Texas are stabled all night long in stanchions even in winter, and therefore the feed trough 
ot manger does not need to be large enough for hay. Most cows are fed their roughage outside 
jn large racks in the open or under open sheds. The feed troughs in the milking barn need 
only be large enough for the grain and for a small amount of silage or hulls which may often 
be mixed advantageously with the grain ration to make the grain mixture physically lighter. 


EY REE bet Mk 


Figure 5.—Cows in the barn waiting for their feed. If the feed is put out an hour or two 
before milking time, there will be less dust in the barn air. This is especially important if the 
feed is quite dry and dusty. 
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Figure 6.—Testing each teat for thick milk. Thick milk is one of the first signs of garget and 


other udder troubles. This device brings to attention such cases in an early stage when they 
are relatively easier to treat and cure. 


which, as soon as found, are segregated and given treatment. If the 
milk from all four teats passes readily through the wire cloth, the milk- 
ing machines are then put on. Now, if one does not use milking ma- 
chines, he should milk the cows with dry hands. Milkers wear clean 
outer garments for milking, and milk in them only. Milkers’ hands 
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must be carefully washed with soap and a disinfectant solution and dried 
on a clean towel before milking. A dairy barn should be supplied with 
towels, soap and water, so that milkers can easily wash their hands. 
As soon as each cow is milked by the machine, the machine is discon- 
nected and the milk is poured into a sterilized small-top pail (Figure 1). 
The last of the milk is then milked by hand into this pail. The pail 
is then immediately taken to the milk house (which is about 15 feet from 
the barn and connected by a screened alleyway (Figure 7)) and cooled 
to near 32 degrees F. Imperfect cooling means loss of quality through 
multiplication of bacteria. If milk is kept below 50 degrees F. good 
results will be obtained. The milk at the Station is strained through 


* Figure 7.—A screened alleyway between milking barn and milk house is a great help in 
reducing flies and in keeping the milk from absorbing stable odors. A good turf of grass on 
each side of the alleyways helps to keep dust from rising on windy days and settling on the 
utensils in the sun porch. 


sterilized cloth before it runs over the cooler, and as it comes off the 
cooler into the sterilized milk can, it is strained through sterilized 
absorbent cotton placed between two layers of sterilized cheese cloth 
(Figure 8). It is very important that the straining cloths be clean 
before they are used. Cloths are preferable to wire strainers. 

After the milk has been cooled, it is then bottled and placed in the 
refrigerating room until time for delivery. All bottling apparatus and 
caps are sterilized. The night’s milk stays in the cooler until morning 
when both night’s milk and the morning’s milk are delivered to the con- 
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sumer. It might be well to mention here that the type of cooler used 
at the Station (Figure 9) aerates the milk at the same time that it 1s 
cooled. Aeration is a minor point, however, except for milk that is 
likely to contain disagreeable odors. Clean milk does not need to be 
aerated. 

The milk is kept cool until it is delivered to the consumer, a very 


Wk ey 8.—A layer of absorbent cotton between two pieces of clean gauze makes the most 
or istactory strainer which we have yet found, The can thus equipped is placed directly beneath 
1e cooler to receive the cooled milk as it trickles off the cooler. : 
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important point. The consumer should take the milk into the house 
as soon as possible after delivery and place it immediately on ice. It 
should not be permitted to stand on tables or in any place where its 
temperature may rise. When left outside, the milk is exposed to the 
sun, and also to sampling by domestic animals. ‘The expansion caused 
by heat or freezing may push the cap out of place, and the danger 
of exposure becomes more imminent. ‘The menace is increased in sum- 
mer by the presence of flies and other insects. To guard against such 


Figure 9.—The room where the milk is cooled and bottled. Note milk cooler (at the left) 
which in this case happens to be actually cold enough to freeze a little of the milk. Note also 
milk record sheets (at the right) in convenient holder with glass front to protect paper from 
spotting by wash water or by milkers’ hands while recording weight of milk from each cow. 
W sekag and sterilizing equipment can be seen through the door in the room in the background. 


contamination of the tops of milk bottles, producers of certified milk 
often make use of a special machine which puts a bag-like paper or 
parchment cap over the milk bottles in addition to the regular paste- 
board cap which fits in the bottle top. The bag-like cap is securely 
fastened at the same time by a wire fastener. 


HOW UTENSILS ARE CLEANED 


Now, that mention has been made of the procedure necessary to pro- 
duce clean milk, it might be well to tell in detail how some of the opera- 
tions used are performed. Equipment needed by the dairyman for 
cleaning utensils include: steam sterilizer; alkali washing powder; scrub 
brushes (do not use wash cloths) ; sterilizing solution for milking ma- 
chines; and plenty of clean water. Where a steam sterilizer is not avail- 
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Figure 10.—Scrub brushes with good stiff bristles reach into the cracks and corners of utensils 
much more thoroughly than wash cloths can. Also brushes are easier to clean and are much 
more effective in loosening gummy or greasy dirt. 


able, some means must be had to furnish plenty of hot water for scalding 
purposes. 

Immediately after use, a cool water rinse should be applied to all 
utensils touched by milk, as fresh milk is for the most part readily 
washed away by cold water. Hot water at this stage makes milk stick 
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fast. Washing powder containing soda removes dried curds and grease. 
Washing powder should be used in lukewarm water and applied with a 
brush to cans, pails, tanks, and vats. It requires at least two tubs or 
vats for washing utensils, and three vats would be better. The first vat 
should contain cool water, the second vat hot water plus one per cent 
washing powder, and the third vat, clean cold water for rinsing pur- 
poses. The vessels should be scrubbed with a brush thoroughly in the 
first two vats and rinsed in the third vat. After the vessels are cleaned 
in this manner, they should be sterilized with either boiling water or 
with steam. In using a steam jet, the cans should remain inverted 
oyer the jet until they are too hot to handle with the bare hands. When 
hot water is used for sterilizing, care should be taken that it is boiling 
hot and that enough is used to heat the utensils thoroughly. Steam 
furnishes one of the quickest and most effective means of sterilizing 
utensils. A sterilizing cabinet may be built out of concrete, wood, gal- 
vanized iron—in fact, any material which is not easily damaged by steam 
and of which a tight box can be constructed. A perforated pipe coil 
laid on the floor of the sterilizing cabinet and connected to the steam 
boiler is a satisfactory arrangement. A closed coil should be placed in 
the cabinet, so that the valve which admits steam to the perforated coil 
may be closed and the closed coil used as a radiator to furnish heat for 
drying the utensils when the utensils have been sterilized. Utensils, 
such as cans, pails, and bottles, should always be placed in the sterilizing 
cabinet in an inverted position. This allows steam to circulate more 
freely and gives the utensils a chance to drain the condensed steam. If 
this condensed moisture is allowed to remain in or on the utensils until 
the next milking time, it will provide a place where many kinds of 
bacteria can multiply very rapidly. 

The time required to obtain a sterilizing temperature in the cabinet 
will depend upon the size of the sterilizer, the capacity of the boiler, the 
pressure of steam developed, and the outside temperature. After the 
temperature of the cabinet has been at 205 degrees F. for five minutes, 
the valve leading to the perforated coil may be closed. Steam should be 
turned in on glass bottles slowly at first, and after sterilization is com- 
pleted, the cabinet should not be opened until the temperature has fallen 
considerably. Unless the utensils are dried with the drying coils in the 
sterilizer, they should be removed as soon as they are cool enough to 
handle, and inverted on a rack exposed to the sun and screened from 
flies in a place as free from dust as possible (Figure 11). 

For smaller dairies, a galvanized iron box sterilizer is effective. Blue 
prints of this box sterilizer and instructions for operating it and also 
blue prints of sterilizing cabinet for use with steam boilers are mailed 
free upon request by the Bureau of Dairying, United States Department 
of Agriculture, Washington, D. C. 

Milking machines should be thoroughly cleaned after each milking 
according to the directions of the manufacturer of the machine used. 
Farmers’ Bulletin No. 1315, United States Department of Agriculture, 
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Figure 11.—Sun porch, clean and screened from flies, is a great convenience around any 
milk house, and aids in keeping the utensils clean and sanitary. In very dusty locations a 
considerable amount of dust may settle on the utensils during the day. For that reason the 
utensils should always be rinsed again in clean water just before using. 


Washington, D. C., and the New York Agricultural Experiment Station 
Bulletin No. 492, Geneva, New York, contain valuable information for 
every dairyman who is using milking machines. Also Circular No. 30 
of the Texas Agricultural Experiment Station, College Station, Texas, 
contains information relative to producing clean milk with milking 
machines. Clean milk, even certified milk, can be produced where milk- 
ing machines are used, but more care must be used in cleaning most 
milking machines than is ordinarily used in cleaning other milking 
utensils. ‘The rubber parts cannot be sterilized by steam, and chemicals 


must be used. The manufacturers’ directions should be followed very 
carefully (Figure 12). 


COOLING APPARATUS 


The cooling system shown in Figure 9 is a coil through which cold 
brine is circulated by means of a pump. The brine is first cooled to 
about 32 degrees I’. by means of an ammonia compressor shown in Figure 
13. This cooling system also cools the room where the night’s milk is 
held over for morning delivery. Such a system is not practical on small 
dairies, because the first cost of the machinery and also the operating 
costs are too great if only a small amount of milk is to be cooled thereby. 
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Figure 12.—The use of milking machines calls for especial care and cleanliness, as there are 
many places in milking machines where milk may remain and furnish a breeding place for 
bacteria if the parts of the machine are not cleaned with especial care. One of the first steps 
in cleaning most milking machines is the one shown in this picture—drawing water through 


the machine immediately after milking is over. 
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Cone-shaped tanks of ice water, down the outside of which the milk 
trickles, are the simplest and most effective devices for farm cooling 
where the dairy is not large enough to justify a mechanical cooling 
system. Some farm wells contain water as cold as 45 degrees and the 
cans of milk may be allowed to stand in tanks of such water. Stirring 
the milk, where tanks of water are used, will bring milk to the tem- 
perature of the water in about half the time required if unstirred. The 
cooler used at the Station is used in connection with the refrigeration 
plant, but can be readily adapted for use in any dairy which has electric 
or other power to turn the water pump. In such a case, chunks of ice 
are put in a salt brine in a wooden tub with a capacity of at least five or 
six and preferably ten or twelve gallons. Tubs similar to those used in 
shipments of ice cream cans by express are quite suitable. By means 
of a rubber hose the pump draws cold brine from the bottom of this tub 
and the cooler discharges the partially warmed water into the tub for 
cooling. 

For smaller dairies, a well constructed, insulated cooling tank will be 
sufficient to cool the milk to 50 degrees F. United States Department 
of Agriculture Farmers’ Bulletin No. 976 contains valuable information 
on cooling milk and cream on the farm. This bulletin may be had free 
by writing to the United States Department of Agriculture, Washing- 
ton, D. C. 

Figure 14 shows the device in use at the Experiment Station dairy 
for keeping milk record sheets clean and yet readily accessible at all 
times. Records of the milk production by each individual cow are in- 
dispensable if the greatest possible profit is to be derived from the herd. 
This is especially true in herds where the replacement heifers are being 
raised, although it is also important in herds where the practice is fol- 
lowed of buying additional mature cows as they are needed. 

Nothing has been said about the location of barns, milk houses, etc., 
in relation to producing clean milk, but a well drained site is essential. 
The manure should not be allowed to accumulate around the barn, but 
should be raked up and placed at least 100 feet from the milk house. A 
still better practice is to haul the manure directly onto the field. There 
are many things that are related to the production of clean milk, but if 
one will keep in mind and practice the first five points mentioned, 
namely: (1) healthy cows, (2) healthy employees, (3) sterilized uten- 
sils, (4) cleanliness in handling milk and utensils, and (5) prompt 
cooling of milk to at least as low as 50 degrees F. immediately after 
milking, he will be able to produce a high grade of milk. 

There are other points to consider, such as well-lighted, sanitary barn 
and barnyard, wholesome feed, clean bedding, etc., but the first five 
points mentioned are the primary things to consider. Of course, if the 
milkers themselves are unclean, dirty milk will be produced, for all else 
fails when the milkers are unclean. In other words, the dairyman is 
more important than are the dairy buildings or the dairy equipment 
when it comes to producing clean milk. 


THE PRODUCTION OF CLEAN MILK 19 


Figure 13.—The ammonia compressor in use at the Experiment Station. Such refrigeration 
machinery is not practical for small dairies because of the first cost of the machinery and build- 
ings. It was installed at the Experiment Station Dairy so that dairy and poultry production 
problems involving cold storage might be studied effectively. Large dairies may find arti- 
ficial refrigeration practical. 


As an example of what may be accomplished by reasonable care and 
cleanliness, the following is the monthly bacterial count of the Texas 
Experiment Station Dairy since September, 1925. A sample for a bac- 
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terial count was taken without notice by Dr. Dunn of the School of 
Veterinary Medicine, Texas A. and M. College, from the delivery truck 
as the milk was being delivered to the customers. The table includes 
every count which was made,—not merely the lowest or highest ones. 
The high count on September 27, is mute testimony of the fact that 
some detail of cleanliness was neglected on that occasion. A bacterial 
count of 200,000 or 300,000 is not at all unusually high for ordinary 


Figure 14.—The frames used for holding milk production records at the Experiment Station 
dairy. These frames are hung in a convenient place beside the milk scales in the milk house. 
The upper and lower parts of the frame are covered with ordinary window glass to protect 
the record from splashing water and from moisture on the milker’s hand as he writes the weight 
of the milk. At the same time the complete record for each cow since the first of the month is 
pores visible. The frame at the left shows the sliding back removed as it must be at the 
irst of the month when a new record form is placed in position. When the month is ended, 
the completed form is filed away in the office for study and reference. 


market milk produced with considerable attention to cleanliness. What 
is called “certified milk” usually is required to have an average bacterial 
count below 10,000, besides having been produced under certain require- 
ments as to equipment, sanitation in the dairy barn and milk house, 
inspection by health officers, ete. Much of this extra care costs money 
in labor or equipment or both, and the few dairies which do produce 
certified milk must charge considerably more for it than for ordinarily 
clean milk. The premium for certified milk is frequently ten to fifteen 
cents more the gallon than for Grade A milk. 
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Texas Agricultural Experiment Station Dairy, College Station, 
Reports of Bacterial Count of Milk. 


Count Per Count Per 
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DISAGREEABLE PLANT FLAVORS IN MILK 


Milk from cows which have eaten a considerable amount of onions, 
garlic, common bitterweed, or some other plants has a very disagreeable 
flavor. In the case of some flavers, such as that caused by wild onions, 
aeration of the milk helps to remove partially the undesirable flavor. 
However, aeration is not a complete success in any case, and with some 
flavors, such as that caused by the bitterweed, it seems to be of little if 
any benefit. Over much of Texas the bitter flavor caused by the com- 
mon bitterweed (Helenium tenuifolium) causes more trouble with dis- 
agreeable flavors in milk than all other plants combined. 

Most such plant flavors are exceedingly temporary in the cow’s body 
and give little trouble unless the plants have been eaten by the cow 
within a very few hours just before milking. Advantage can be taken 
of this fact to reduce the trouble caused by these plant flavors. Thus 
if a good piece of pasture is heavily infested with onions, the cows can 
be turned on it for only a couple of hours immediately after milking 
and then should be put on pastures free from onions until milking time. 
By milking time the onion flavor will be almost entirely gone from the 
milk. This is the most practical way to handle most disagreeable plant 
flavors. However, some of these flavors do not disappear so readily. 
The bitterweed flavor is one of the most persistent and is sometimes 
easily noticed even after cows have not had bitterweed to eat for as much 
as eight or ten hours. Cows will not usually eat much bitterweed except 
early in the spring when it is succulent and tender and when there is 
not much other green feed in the pasture. At such times and in badly 
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infested pastures it may be necessary to keep the cows off the pasture 
until other plants get a good start and the bitterweed becomes less 
- palatable. However, frequently where the bitterweed flavor is not too 
bad it may be controlled for practical purposes by letting the cows graze 
for only two or three hours immediately after milking. 

Removal of onion and garlic flavor by shaking the milk with a mineral 
oil and then skimming off the oil which carries off with it nearly all 
of the undesired flavoring substance has been successful in a laboratory 
way, but has not yet proved practical on a commercial scale (see 
Tennessee Circular No. 14). 


PASTEURIZATION 


The term “pasteurization,” as applied to market milk, means heating 
the milk to 145 degrees F. for 30 minutes, and promptly cooling to at 
least as low as 50 degrees F. The two chief purposes for which milk is 
pasteurized are: first, to kill disease producing or pathogenic organisms ; 
second, to increase the keeping quality of the milk. Dirty milk should 
be condemned, and not pasteurized in order to keep it sweet long enough 
to be sold or to pass legal regulations. 

The question of whether pasteurization injures the food value of milk 
in any way has been studied a great deal with the general conclusion 
that pasteurization, if properly carried out, does not injure the food 
value of milk except possibly its vitamin content. That conclusion is 
emphasized in the following report from Volume 2, page 1060 of the 
proceedings of the World’s Dairy Congress, 1923: ‘Pasteurization of 
milk in closed bottles at 145 degrees F. for 30 minutes does not destroy 
appreciable amounts of vitamin C. It is true that heat has a destructive 
action on vitamin C, but the advantages of pasteurization more than 
counterbalance the disadvantages due to vitamin destruction. It should 
be remembered that milk is not considered a vitamin-C-rich food, and 
for that reason, it is the practice of progressive physicians to prescribe 
orange juice or tomato juice for bottle fed infants.” 

Although pasteurization may usually destroy disease germs such as 
those of tuberculosis, diphtheria, and typhoid fever, it is still a disputed 
question as to whether it always does destroy all of them. Furthermore, 
pasteurization is not an insurance against further contamination, and as 
great care should be taken of pasteurized as of unpasteurized milk. 
Milk should be kept clean, covered and cool, these three points should 
be kept in mind by consumer as well as by producer. 

Bottled milk, or other milk, may be pasteurized in the home in the 
following manner: Place the bottles of milk in a wire basket, set in a 
pail and fill the pail with water nearly to the level of the milk. A 
thermometer should be placed in one of the bottles of milk. Heat the 
pail of water until the thermometer registers 145 degrees F. Remove 
the bottles, change the thermometer from the milk to the water, and add 
cold water until the temperature of the water is almost 145 degrees F. 
Put. the bottles back into the water, cover with cloth, and let stand for 
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30 minutes. ‘Then cool the bottles as much as possible with cold water 
and store in refrigerator until ready for use. If the milk is allowed to 
get much warmer than 145 degrees F., it may acquire an unpleasant 
cooked or scorched taste. ‘Too much reliance should not be placed on 
pasteurization to make milk healthful. Undoubtedly it is better to 
pasteurize doubtful milk than to use it without treatment, but one can 
hardly be assured that pasteurization has killed all the harmful bacteria 
in any particular lot of milk. 


MILK ORDINANCES 


A milk ordinance is the instrument which gives the health depart- 
ment of a city, or other civil unit, authority to supervise and control the 
milk supply. A modern milk supply ordinance must cover three distinct 
phases: first, fraud; second, disease ; and third, cleanliness in the produc- 
tion and handling of milk. A special feature of the ordinance is the 
grading of milk and cream. 

Anyone desiring forms for city milk ordinances may obtain them by 
writing to the United States Department of Agriculture, Washington, 
D. C., for Department Circular No. 276, also to the United States 
Public Health Service, Treasury Department, Washington, D. C., for 
reprint No. 1099. Information about these ordinances may also be 
secured from the State Board of Health at Austin. The publications 
named contain what are known as model milk ordinances, and these 
should prove helpful to any authorities who are considering the advis- 
ability of bringing their milk supply under closer supervision. The 
essential object of such ordinances is to assure to the consumer a cleaner 
and more healthful product without at the same time burdening the 
dairymen with any useless additional expenses or unnecessary inspec- 
tions. Some of the more common measures toward that end are: 
periodical medical examination of dairy employees who actually handle 
milk or milk-containing utensils, surprise visits to the dairies by a 
qualified inspector who scores each dairy on its sanitary measures and 
suggests to the dairyman possible improvements in his methods of 
handling, bacterial counts and other tests of samples of milk taken at 
irregular intervals from the milk wagon, ete. 


INFLUENCE OF CLEAN MILK UPON INCREASED USE OF MILK 
AS HUMAN FOOD 


The one best way to increase the public consumption of milk is to 
offer a clean, disease-free product for sale. No one has to be convinced 
that milk is a good food. So the only thing that is necessary is to 
produce and deliver a clean, high grade, safe product. Clean milk is 
worth more per gallon in dollars and cents than is questionable milk, 
and the public is willing to pay more for milk that is known to be con- 
sistently clean than it is for a poor grade of milk. We have had 
abundant proof of that in the Experiment Station Dairy. The follow- 
ing example may illustrate the point. For two years, one man, who 
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lived very far from our milk route but within easy reach of several 
dairies of at least ordinary cleanliness, drove out to the Experiment 
Station dairy about twice a week to get his milk supply. The cleanli- 
ness of the milk was proved by the fact that even during the summer 
months, he could take bottles of milk home, put them in an ordinary 
refrigerator and keep them four or five days without their souring. 
This evidence of cleanliness convinced this man that he wanted this 
milk for his family badly enough to come and get it and to pay a 
slightly higher price for it than that for which he could have had other 
milk delivered at home. 


HELPFUL REFERENCES 


The following list contains some of the most helpful publications 
dealing with aspects of the problem of producing clean milk. Most of 
them may still be obtained free upon request from the publishing insti- 
tution, although the supply of some, especially among the earlier ones, 
may be now exhausted: 


United States Department of Agriculture, Washington, D. C.— 
Farmers’ Bulletin No. 602 (1925): Production of Clean Milk. 
Farmers’ Bulletin No. 976 (1918): Cooling Milk and Cream on 

the Farm. 
Farmers’ Bulletin No. 1315 (1923): Cleaning Milking Machines. 
Farmers’ Bulletin No. 1359 (1926): Milk and Its Use in the Home. 
‘Farmers’ Bulletin No. 1473 (1926): Washing and Sterilizing Farm 
Milk Utensils. 
Department Circular No. 276 (1922): Inspection of Milk Supplies. 


New York Agricultural Experiment Station, Geneva, New York— 
Bulletin No. 409 (1915): Germ Content of Stable Air, and Its Ef- 
fect Upon the Germ Content of Milk. 
Bulletin No. 492 (1922): Milking Machines, Further Studies on 
Methods of Sterilization. 
University of Illinois, Urbana, Llinois. 
Circular No. 204 (1917): Care and Management of the Dairy Herd. 
University of Tennessee, Knoxville, Tennessee.— 
Circular No. 14 (1927): Removal of Onion or Garlic Flavor and 
Odor from Milk. 
Maryland Agricultural Experiment Station, College Park, Maryland.— 
Bulletin No. 181 (1914): Inexpensive Aids in Producing Sanitary 
Milk. 
Storrs Agricultural Experiment Station, Storrs, Connecticut.— 
Bulletin No, 25 (1903): The Covered Pail a Factor in Sanitary 
Milk Production. 
University of Wisconsin, Madison, Wisconsin.— 
Circular No. 204 (1926): The Methylene Blue Test. 
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United States Public Health Service, Treasury Dept., Washington, 
D 


Reprint No. 1099 (1926): Standard Milk Ordinance. 
Texas Agricultural Experiment Station, College Station, Texas.— 
Circular No. 30 (1923): The Practicability of the Milking Ma- 
chine. 


Texas State Board of Health, Austin, Texas.— 
Bulletin: “Apphed Municipal Sanitation.” 
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Dairy barn and milk house at the Texas Agricultura JExperiment Station. 
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ABSTRACTS OF BULLETINS 347-365 AND CIRCULARS 43-47 
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Chief, Division of Publications 


These abstracts of bulletins, circulars, and scientific articles published 
by the Texas Agricultural Experiment Station since those reported in 
Circular No. 44, March, 1927, present brief digests of these publica- 
tions. These digests may in some cases carry the desired information 
on the subject treated, or they may serve to cause the reader to request 
the complete publication for more thorough study. 

A list of all the publications available for free distribution by the 
Station is appended in order that requests may be made for such bulle- 
tins, circulars, or reports as are desired. The edition of each publication 
is limited to estimates of the number that will likely be required by 
those interested in the particular subject treated. 

When a new publication has been printed, efforts are made to acquaint 
the public through press announcements and other forms of publicity. 
All publications are free to all citizens of the State, as long as the 
supply is sufficient. An attempt is made to keep some of the bulletins 
to be loaned after the supply for distribution is exhausted. Those in- 
terested are invited to make requests for any publications desired. 


BULLETINS 


Bulletin No. 347, April, 1927—Studies on the Biology of the Pecan Nut 
Case Bearer, by S. W. Bilsing, Professor of Entomology, A. 
and M. College of Texas. 

This bulletin contains a technical description of the adult, egg, larval 
and pupal stages of the pecan nut case bearer together with a study of the 
genitalia of both sexes. The relation of temperature to the duration of 
the egg, larval, and pupal periods is tabulated. 

The winter is passed in a. tough silken hibernaculum attached to buds 
on the trees. At the approach of spring the larvae begin feeding on the 
buds to which these hibernacula are attached. Later they desert the 
hibernacula and enter the new tender growth at the juncture of leaf 
stems and make burrows, in which they pupate after attaining their 
growth. The duration of the pupal period and the time the spring-brood 
moths emerge is dependent largely on the temperature. When the mean 
temperature was low during the month of March, the larvae did not leave 
their hibernacula until early in April, but in years when the mean tem- 
perature was high enough to start tree growth before the 20th of March 
they began feeding prior to that time. If a period of high temperature 
was followed by a period of lower temperatures, larval and pupal develop- 
ment was retarded and the average duration of the pupal stage was 
greatly lengthened. This had an effect on the number of the insects in 
the succeeding generations. When low temperatures in March were fol- 
lowed by high temperatures in April, the pupal stage was shortened and 
there were a considerable number of moths emerging daily during the 
period over which emergence occurred. The moths emerged at night and, 
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on the fourth or fifth night after they emerged, began to deposit eggs on 
the nuts when the latter were about the size of English peas. 

These eggs hatch in about five days, and after feeding on the buds 
immediately below the nut clusters for about two days, the larvae enter 
the nuts at their bases by cutting circular holes. The pupal stage is passed 
within ‘the larval burrow and lasts about nine days. The first-generation 
moths emerge during the latter part of May and the early part of June. 
Oviposition begins on the third or fourth night after emergence. 

The eggs hatch in four days and the larvae enter the nuts as in the 
preceding generation. 

After completing their development they pupate within the larval 
burrow. The moths of the second generation emerge between July 22nd 
and September 7th, depositing their eggs in grooves at the tips and bases 
of the nuts or on buds below the nut clusters. 

It requires about four days for the eggs of the third generation to hatch. 
The larvae feed within the nuts as in the two preceding generations, or 
on the interior of the shucks, or on the shucks where two or three nuts 
touch at their bases. The moths of the third generation emerge prin- 
cipally during the month of September, but emergence continues sometimes 
as late as the 25th of October, oviposition occurring four to nine days 
after emergence. 

The eges of the fourth generation hatch in from five to nine days, after 
which the young larvae feed on shucks or at the bases of the leaf petioles 
and later spin their overwintering hibernacula. 


Bulletin No. 348, January, 1927—-Commercial Feeding Stuffs, by F. D. 
Fuller, Chief, and S. D. Pearce, Secretary Feed Control Service. 
This bulletin is the twenty-first report of the inspection of commercial 
feeding stuffs sold in the State of Texas during the fiscal year ending 
August 31, 1926. The Texas Feed Law, designed primarily to protect 
purchasers of feed against inferior articles, was enacted by the Legislature 
in 1905. During the year covered by this report the inspectors visited 
10,613 firms in 1655 towns and cities and secured 1708 official samples for 
chemical analysis and microscopical examination. In addition to defini- 
tions of terms used in reporting analyses of feeding stuffs there is a table 
showing the average composition of the feeds sold during the year and 
also one showing the digestible protein and productive energy of feeds. 
Tentative chemical standards for special-purpose mixed feeds are given in 
this report. Reference is made to a ruling adopted concerning the brand 
name of feeds low in protein. Advice to purchasers of feed is given which, 
if carefully followed, will effect a saving in feed bills and will enable more 
effective work by the Division of Feed Control Service in securing obsery- 
ance of the rules by manufacturers and dealers. Official definitions for 
various by-products and chemical standards are given, together with a 
table showing tentative guarantees for the convenience of manufacturers 
in registering feeding stuffs for sale in Texas. The purpose of the Texas 
Feed Law is explained and a summary of the law is given. 


Bulletin No. 349, February, 1927—Variation in Certain Lint Characters in a 
Cotton Plant and Its Progeny, by E. P. Humbert, Professor 
of Genetics, and J. S. Mogford, Associate Professor of Agron- 
omy, A. and M. College of Texas. 

The results of two years of study on the variation and inheritance in 
the length of lint in an inbred plant of Mebane cotton and its progeny, 
and also the variability in the percentage of lint in the progeny, are 
reported in this bulletin. It was found that the length of lint varied in 
the different bolls on the same plant, in the same boll, and on seed which 


ABSTRACTS OF BULLETINS 347-365 AND CIRCULARS 43-47 5 


were side by side in the same lock. The variations in the length of lint 
were found to exist in both the parent and its progeny. The percentage of 
lint was not as variable as the length of lint. The mean length of lint 
of the progeny comprising 375 plants, approached closely the mean length 
of lint of the parent, indicating that length of lint was inherited in this 
strain of cotton. This bulletin should prove of practical value to those 
interested in the improvement of cotton, since the results show that the 
average performance of the plant, and not that of the individual bolls, 
should be considered as a unit in making selections for breeding purposes. 


Bulletin No. 350, April, 1927—Fertilizer Statistics for Texas, by G. 8S. Fraps, 
Chief, Division of Chemistry and State Chemist. 

This bulletin contains statistics of fertilizer sold in Texas. The tonnage 
sold increased from 13,500 tons in 1905-06 to 126,180 tons in 1923-24; 
there was a decrease to 121,747 tons in 1925-26; and there were large 
decreases in 1914-15 and 1920-21. Sales by months are largest in Jan- 
uary, February, and March, with the heaviest movement usually in March. 
Fertilizer consumption by counties is shown by a table and a map. The 
largest consumption is in the northeastern part of the State. The number 
of formulas of mixed fertilizer have greatly decreased in the last few years, 
which is a decided advantage to manufacturers and consumers. A table 
containing the large number of formulas registered in 1924-25 is given. 
The tonnage of various formulas is given for the first four years, and an 
estimate made of the average composition of all fertilizer for the State and 
for selected counties. Estimated prices of plant food are given. The 
sales of fertilizer in the spring are partly related to the price of cotton 

in the preceding fall and winter. This is shown by statistical methods. 


Bulletin No. 351, March, 1927—Short-Term Farm Credit in Texas, by V. P. 
Lee, Professor of Marketing and Finance, A. and M. College 
of Texas. 

This bulletin contains analysis of information on short-term farm 
credit received from 455 farmers, 52 bankers, and 279 merchants. The 
study indicates that about 69 per cent of the farmers in Texas received 
short-term credit in 1925. Banks are the most important source. Ap- 
proximately 83 per cent of those receiving credit obtained all or a part of 
it from banks, 52 per cent of those receiving credit received it from 
merchants, and 17 per cent received credit from individuals. 

Approximately 53 per cent of the bank loans were secured by mortgages 
on live stock, machinery, and crops. About 50 per cent of the merchant 
credit was obtained on open accounts, while 31 per cent was secured by 
mortgages on live stock, machinery, and crops. Individual credit was 
secured almost entirely by personal notes. About 40 per cent of the bank 
loans was used for consumption purposes and 60 per cent for production 
purposes. The average term of bank loans and merchant credit is approxi- 
mately 6 months, while the average term of individual loans is about 11 
months. 

The average interest rate on bank loans is approximately 10 per cent. 
About 88 per cent of the farmers did not pay interest on merchant 
accounts, while the remaining 62 per cent paid an average of about twenty 
per cent. There were a few cases in which the merchant charged a higher 
price on credit sales in addition to interest. The total interest in these 
cases amounted to 25 per cent. The average rate on individual loans is 
9 per cent. 

According to the reports, the banks lost 0.6 per cent of their total loans 
to farmers from 1921 to 1925. Merchants lost 3.1 per cent of their 1924 
farmer accounts, while about 28 per cent of the 1924 accounts were carried 
over to 1925. 
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Bulletin No. 352, March, 1927—Rice Bran as a Feed for Dairy Cows, by 
Jay L. Lush, Animal Husbandman, Breeding Investigations, 
and Fred Hale, Chief, Division of Swine Husbandry. 

This bulletin contains a general description of rice bran and a short 
review of the published experiments about its use as a feed for farm ani- 
mals. A report is given of the findings obtained in three experiments 
with dairy cows at Substation No. 10 of the Texas Agricultural Experi- 
ment Station. Some of the cows seemed to dislike the grain rations con- 
taining rice bran even when they contained as little as 36 per cent of rice 
bran. When good green pasture was available all cows refused a larger 
proportion of the rice bran ration than of the ration which did not contain 
rice bran. In spite of its lower palatability, rice bran proved to be a 
very useful feed for dairy cows. Even a heavy ration of rice bran pro- 
duced no bad effects on the flavor of the milk. The use of rice bran in the 
dairy ration is recommended when it can be purchased for less than four- 
fifths as much per ton as milo chops or corn chops. If the rice bran is to 
constitute more than a third of the grain ration, the dairyman should 
watch his cows very closely to find out which ones dislike rice bran, and 
to feed those cows a ration containing a smaller proportion of rice bran. 
On account of the readiness with which rice bran becomes rancid. the 
buyer should take care to purchase rice bran as fresh from the mills as 
possible. On account of the seasonal nature of the rice milling industry, 
fresh rice bran is easiest to obtain between early September and March or 
early April. 


Bulletin No. 353, April, 1927—The Influence of Parentage, Nutrition, Tem- 
perature, and Crowding on Wing Production in Aphis Gossypii, 
Glover, by H. J. Reinhard, Entomologist. 

This is a technical bulletin and contains the results obtained from the 
studies on the influence of parentage, nutrition, temperature, and crowd- 
ing on the production of the winged forms. It was found that the normal 
tendency for this insect is to be wingless. The production of wings 
is dependent entirely upon environmental influences.. Starvation produces 
an increased number of winged individuals in the progeny of wingless 
mothers but has little or no effect in stimulating wing development in the 
offspring of winged mothers. Temperatures ranging from 70° F. to 90° F. 
do not affect the proportion of forms produced in this species. When these 
insects are crowded during development an increased number of winged 
forms occur. Crowding was found to be the dominant if not the con- 
trolling factor in stimulating the production of wings. No correlation was 
found to exist between the prevailing relative humidity in which the in- 
sects were reared and the ratio of winged to wingless forms produced. 


Bulletin No. 354, May, 1927—Varieties of Cotton for the Gulf Coastal Plains 
of Texas, by D. T. Killough, Agronomist, Cotton Breeding, and 

V. EK. Hafner, Superintendent Substation No. 3, Angleton. 
The results of variety tests with cotton conducted at Substation No, 3, 
Angleton, for the 13 years, 1914 to 1926, inclusive, show that Mebane, 
Kasch, Cliett, New Boykin, Lone Star, Acala, and Truitt are well adapted 
to the humid part of the Gulf Coastal Plains of Texas. These varieties 
were the most profitable and were characterized by high yield of lint, by 
medium- to large-sized bolls, percentages’of lint ranging from 34 to 38 per 
cent, lint ranging in length from 1 to 1-1/16 inches, and by relative early 
maturity. In studying the relationship between yield and length of lint, 
and between length and percentage of lint, there was observed among the 
varieties a tendency for the yield of lint to decrease as the length of lint 
increased, and for the percentage of lint to increase as the lint became 
shorter. There was no consistent relationship between yield and_per- 
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centage of lint, indicating that the highest-yielding varieties are not always 
the ones having the highest percentages of lint. Information is furnished 
on 132 varieties and strains of cotton which should prove of interest to 
growers in the humid part of the Gulf Coastal Plains of Texas. 


Bulletin No. 355—Relation of the Potash Removed by Crops to the Active, 
Total, Acid-Soluble, and Acid-Insoluble Potash of the Soil, by 

G. S. Fraps, Chief, Division of Chemistry, and State Chemist. 

The object of this bulletin is to trace the relation between the analysis 
of the soil for potash in several forms, and the amounts of potash taken 
up by plants in pot experiments, for the purpose of aiding in the inter- 
pretation of the results of soil analyses. The active potash, the total 
potash, and the acid-insoluble potash are studied. The amount of active 
potash is found to be more closely related to the results of the pot tests 
than are.any of the other forms of potash, though all have some relation 
both to the pot tests and to one another. The estimation of active potash 
is believed to give the best idea of the possible deficiency of the soil for 
potash at the present time. Statistical methods are used in the discussion. 


Bulletin No. 356, April, 1927—Control and Spring Emergence of the Cotton 
Flea Hopper, by H. J. Reinhard, Entomologist, Division of En- 
tomology. 

Results secured in experiments on control of the cotton flea hopper by 
the use of insecticides applied as dusts and as sprays under field condi- 
tions are reported. Superfine dusting sulphur, flowers of sulphur, Niagara 
sulphur-naphthalene, and mixtures of sulphur-tobacco dust resulted in an 
average daily control ranging from 68 to 75 per cent. When applied at the 
rate of 20 pounds per acre it was found that these dusts remained effective 
in preventing multiplication of the insects for a period of six or seven 
days under favorable climatic conditions. The materials used as sprays. 
in three series of preliminary tests did not prove to be as effective as the 
dusts in controlling the insect. 

During 1926 emergence from the overwintering eggs extended over a 
period of more than thirteen weeks beginning March 7; however, 73 per 
cent of the total emergence occurred between April 5 and April 26, and it 
was practically completed by May 17. The relation of spring emergence 
to control measures is pointed out and data are presented to emphasize 
the importance of destroying winter host plants and spring weeds as a 
means of preventing early infestations on young cotton plants. 


Bulletin No. 357, May, 1927—Effect of Potash Fertilizer on Carrying Qual- 
ity of Tomatoes, by W. B. Lanham, Chief, Division of Horti- 
culture. 

Potash in the fertilizer increased the yield, but had no consistent effect 
on the carrying quality of tomatoes, as measured by the tests made during 
1926. The time of harvest and the difference between varieties, were 
much greater than the difference between tomatoes grown on plats con- 
taining various amounts of potash. Mechanical tests to which the fruits 
were subjected were taken as measures of their resistance to the ordinary 
shocks received in transit and it is thought have shown fair comparisons 
of the resistance of the fruits. 


Bulletin No. 358, June, 1927—An Economic Study of the Dairy Industry in 
Texas, by G. L. Crawford, Marketing Research Specialist, 
Division of Farm and Ranch Economics. 
The data collected from four retail distributing plants in 1922 show that 
the producer was getting 44.6 cents and the distributor 55.4 cents of the 
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consumer’s dollar spent for retail milk in Texas. The distributor’s spread 
was 7.9 cents per quart of milk. 

The centralizers and the sweet-cream creameries are rapidly displacing 
the small creamery. During the last seven years, forty-two per cent of the 
small creameries manufacturing butter from sour cream ceased operations. 

Texas purchases over 40 per cent of the creamery butter consumed. 

Two-thirds of the twenty-six ice cream plants studied use milk powder 
in the manufacturing of ice cream. 

The ice cream plants sell about seventy-five per cent of the cream they 
manufacture in the community or town in which they are located. 

The iceless refrigerator is replacing the ice and salt system of packing 
ice cream. After the initial cost, the iceless refrigerator is cheaper to 
operate and keeps the cream at a more constant temperature than the ice 
and salt method. 

About three-fourths of the ice cream in Texas is consumed from April 
to September, inclusive. 


Bulletin No. 359, May, 1927—Hybrid Vigor in Sorghum, by A. B. Conner, 


Acting Director, and R. E. Karper, Acting Vice-Director. 

The degree of hybrid vigor in sorghum (Andropogon sorghum) as indi- 
cated by height of plant was measured by crosses between closely related 
strains of the same variety of sorghum, differing markedly in height of 
plant but otherwise having almost identical varietal characteristics, and 
also in crosses between varieties more remotely related and having mark- 
edly different varietal characteristics. Plants from the inter-varietal 
crosses in the F, generation exhibited marked hybrid vigor, being, in some 
cases, approximately double the height of the tall parent. Hybrid vigor 
was pronounced in F, but was not so marked as in F,. Crosses between 
Extra Dwarf milo and Standard milo, strains of the same variety but 
differing in height, exhibited no heterosis in either the first or second 
generation. Extra Dwarf milo crossed with Dwarf milo, two parents 
differing in height by twenty centimeters, showed increased height of plant, 
especially in the F, with a slight increase in the F,. Apparently the in- 
creased height is an expression of two or more complementary height 
factors. Hybrids between Extra Dwarf feterita and Standard feterita, 
two strains of the same variety differing widely in height, displayed no 
heterosis in either the first or second generation, the tall parent showing 
simple dominance and segregating in a 3:1 ratio in the F,. In character- 
istics other than height, such as color, diameter of plant, root system, size 
and number of leaves and size of panicle, the inter-varietal crosses ex- 
hibited marked hybrid vigor while these evidences were lacking in the 
intra-varietal crosses. Unlike hybrid corn plants, however, hybrid 
sorghums are considerably later in maturity than their parents. Hybrid 
vigor in sorghum crosses is apparently retained in later generations and 
the recovery of desirable recombinations retaining vigor, therefore, offers 
opportunity for improvement. Crosses between two inbred lines of kafir, 
which had undergone eight generations of inbreeding, gave no evidence of 
heterosis and ten generations of inbreeding has shown no perceptible re- 
duction in vigor. Crosses between milo and feterita, both of which are 
classed in the durra group, display much more marked heterosis than 
crosses between kafir and feterita, which are assigned to different groups 
in the present sorghum classification. The phenomenon of hybrid vigor 
promises to aid in a more adequate classification in this crop. 

This bulletin will be of interest to plant breeders in the development of 
new strains and varieties of sorghum through hybridization. Hybrid 
vigor is shown to be carried over into succeeding generations and may be 
utilized in the improvement of this crop through obtaining recombinations 
which retain desirable growth factors. It will be of further interest also 
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to the farmer in enabling him to arrange his seed fields in such a way 
that rogueing the first-year hybrids will be facilitated and the maintenance 
of pure strains in increase fields can be more readily accomplished. 


Bulletin No. 360, June, 1927—The Effect of Spacing and Time of Thinning 
on the Yield, Growth and Fruiting Characteristics of the 
Cotton Plant in 1925, by R. H. Stansel, Superintendent Sub- 
station No. 3, Angleton. 

Two times of thinning, normal and late, and twelve rates of thinning, 
from 3 to 36 inches were employed. 

Late thinning had the effect of stunting the cotton plants, in general 
causing them to produce fewer branches, particularly vegetative branches, 
shorter vegetative and fruiting branches, to produce their first branches: 
higher from the ground, and to have smaller plants both in height and 
diameter, than plants thinned at the usual or normal time of thinning. 
Cotton thinned at the normal or usual time, produced blooms and open 
bolls earlier and also produced an earlier crop and larger yields than the 
late-thinned cotton. The close and medium spacings, from 9 to 18 inches, 
produced the earliest crop. In general, the size of the bolls increased as. 
the distance between the plants was increased. 

These results show no advantage in late thinning. The spacings from 
12 to 21 inches gave the highest yield in the cotton thinned at the normal 
or usual time. In the late-thinned cotton the spacings from 6 to 12 inches. 
gave the highest yield. 


Bulletin No. 361, August, 1927—-The Work of the State Apicultural Re- 
search Laboratory, 1919-1926, by H. B. Parks, Chief, Division 
of Apiculture. 

This is a short account of the history of the laboratory and of the 
experiments in progress. These can be roughly divided into three kinds: 
those dealing with bee pasturage, with the winter care of bees, and with 
the improvement of stock by selection. In the study of bee pasturage 
many native honey plants have been planted on the laboratory grounds 
and their life histories determined with a view to increasing their number. 
Crop plants which are nectar-bearing were raised to find which are 
adapted to Texas conditions. A map showing the natural distribution of 
the honey plants of the State is presented. The study of winter condi- 
tions has given many interesting results but not enough information is at 
hand to formulate any general instructions for winter care of bees. The 
raising and sale of high-grade breeding queen bees is one of the important 
services rendered to the beekeepers by this station. A map and table 
giving the distribution of over two thousand queens is given. 


Bulletin No. 362, July, 1927—Large-Scale Cotton Production in Texas, by 
L. P. Gabbard, Chief, Division of Farm and Ranch Economics; 
F. R. Jones, Assistant Professor, Agricultural Engineering, A. 
and M. College of Texas. 

This bulletin reports the results of a survey made in the Corpus Christi 
and the San Angelo areas of Texas. The effects of large-scale methods on 
the utilization of land, labor, and power are discussed. The practices in 
common use and the accomplishments in the principal operations involved 
in large-scale cotton production, are described. The use of animal and 
tractor power, and the influence of these methods on the cost of cotton 
production are noted. The conditions under which such methods are 
practical, and the areas in the State to which such methods are most 
applicable are shown. 

The survey shows that one man with a tractor can handle the field 
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operations of at least twice as many acres of cotton as he can with the 
usual team of four horses. For example, it was found in the Corpus 
Christi area that one man planted, on an average, 14.3 acres with a two- 
row planter drawn by four horses and 35.7 acres with a four-row planter 
drawn by a tractor; in cultivating, one man covered, on an average, 15.4 
acres with a two-row horse-drawn outfit and 43.5 acres with a four-row 
tractor-drawn outfit. 

It is generally recognized that the lack of suitable mechanical devices 
for harvesting cotton has delayed the application of more extensive meth- 
ods in its production. This bulletin devotes a brief discussion to me- 
chanical harvesting of cotton, particularly to the method popularly known 
as “sledding.” 


Bulletin No. 363—Sorgo Silage, Sorgo Fodder and Cottonseed Hulls as 
Roughages in Ration for Fattening Calves, by J. M. Jones, 
Chief, Division of Range Animal Husbandry, W. H. Black, 
Animal Husbandman, Bureau of Animal Industry, and F. E. 
Keating, Superintendent, U. S. Experiment Station, Big Spring, 
Texas. 

The agricultural development has been so recent in West Texas that as 
yet there is available only a limited amount of reliable experimental 
information with reference to problems of fattening livestock. This bulle- 
tin covers a series of three baby-beef feeding experiments conducted 
during the feeding seasons 1923-25 in cooperation with the United States 
Department of Agriculture at the Big Spring Field Station located near 
Big Spring, Texas. 

A comparison of sorgo silage, sorgo fodder, and cottonseed hulls when 
fed in conjunction with ground milo heads and cottonseed meal to fattening 
calves was made. 

The calves receiving sorgo silage and sorgo fodder made larger gains and 
put on a higher finish than the calves receiving cottonseed hulls. On 
account of their lower finish, the calves receiving cottonseed hulls sold on 
the market for lower prices than the others. Which ration would prove 
most profitable in the future would depend largely on the relative prices 
of feeds. At the prices paid in these tests the silage ration proved the 
most profitable in two instances and the fodder ration was most profitable 
in one test. 


Bulletin No. 364, August, 1927—Varieties of Cotton in Northwest Texas, 
by R. E. Karper, Acting Vice-Director, and D. L. Jones, Super- 
intendent Substation No. 8, Lubbock. 

The results of experiments with different varieties of cotton for the past 
fifteen years at Substation No. 8, Lubbock, are presented in this bulletin. 
A discussion of the new cotton area in northwest Texas, the growth and de- 
velopment of cotton production on the Plains, the relation of weather factors 
to cotton production, and the development and use of the cotton harvester, 
or sled, are included in this publication. At Lubbock, with an altitude 
of 3200 feet and an average growing season of 207 days and with 85 per 
cent of the 20 inches annual precipitation falling during the growing 
season, cotton has been proved to be an adaptable and dependable crop. 
The total production in the High Plains region has increased one hundred- 
fold in the past fifteen years, 

Cotton compares favorably with the sorghums as a drouth-resistant 
crop adapted to dry-land farming, producing, on the average, 10 pounds 
of lint to 1 bushel of grain produced by the sorghums. <A high pre-season 
rainfall is indicative of an average yield of cotton and it seems to have 
almost as effective an influence on yield as does seasonal rainfall. The 
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early-maturing varieties have consistently given the highest yields. The 
medium to early strains of Mebane have given satisfactory yields, and 
possess fair staple around one inch in length. Under ordinary conditions, 
a good strain of Mebane cotton should be grown here. Lightning Express, 
Acala, and Durango are early varieties of longer-staple cotton which 
produce well and can be profitably grown if premiums for staple are paid 
the producer. 

Weekly bloom counts and weekly pickings show considerable variation 
in the fruiting habits of the different varieties. Those varieties producing 
the most blooms also gave the largest yields of cotton. A five-year average 
shows the early varieties to have had 40 to 60 per cent of the total crop to 
open 140 days after planting as compared with 20 to 25 per cent to open 
for the large-boll varieties in the same period. The percentage of lint out- 
turn of varieties tested was quite constant from year to year while the 
length of lint showed a wide fluctuation through the different seasons. 
Correlations between the percentage of lint and the yield of lint seem to 
indicate that those varieties with a linting percentage above the average 
also have a tendency to produce an acre yield above the average. A rather 
consistent, high, and negative correlation, ranging from —.37 +.16 to 
— .74+ .08, was found between the percentage of lint and length of lint of 
the varieties grown the past eight years. Among the varieties grown a 
rather low negative, but not highly significant correlation is shown between 
length of staple and yield of lint in seven of the eight years. The best 
varieties having a staple of 1-1/16 to 1-3/16 inches yielded, on the average 
for eight years, 79 per cent as much lint as those having a staple of § and 
1 inch. 


Bulletin No. 365, September, 1927—Crop Rotation in the Blackland Region 
of Central Texas, by E. B. Reynolds, Chief, and D. T. Killough, 
Agronomist, Cotton Breeding, Division of Agronomy. 

Cotton, corn, wheat, and oats produced larger yields in rotation than 
when grown continuously on the same land year after year as shown in 11 
years of experiments with several rotations at Temple, Texas. Yields of 
cotton have been doubled; yields of corn increased 87 per cent; wheat, 55 
per cent; and oats, 17 per cent by rotations, as compared with continuous 
cropping. Rotation of crops reduced root rot of cotton from 39.7 to 4.8 
per cent. ; 

The crops in the three-year rotation of cotton, corn, and oats brought the 
highest comparative net profit per acre, $15.96, annually for a period of 
six years. Cotton planted on the same land continuously showed an 
average yearly comparative net profit of $7.33 per acre; corn planted con- 
tinuously, $2.32 per acre; oats planted continuously, $2.25 per acre; and 
wheat planted continuously, $2.02 per acre. 

It is common knowledge that yields of cotton in the Blackland region 
of Central Texas are gradually declining. The almost continuous cropping 
of these soils to cotton year after year without much, if any, effort being 
made to maintain or increase their productiveness by the use of fertilizers 
and manures, crop rotations, or the prevention of soil washing, has re- 
sulted in a reduction in the productiveness of a region once thought to be 
inexhaustible in its fertility. The use of fertilizers has not been successful 
in restoring these soils to their original productiveness. Rotation or chang- 
ing of crops on the land appears to offer the most promising immediate 
solution of the problem. Rotation of crops distributes the labor, helps to 
keep down weeds, controls insect pests and crop diseases, and makes pos- 
sible the production of feed crops for home use or the production of live- 
stock. 


12 CIRCULAR NO 49, TEXAS AGRICULTURAL EXPERIMENT STATION 


CIRCULARS 


Circular No. 43, February, 1927—Johnson Grass in Texas, by E. O. Pollock, 
in Charge Branch Office of Hay, Feed and Seed Division, 
Bureau of Agricultural Economics, U. S. D. A. Mr. Pollock 
was Associate Professor of Agronomy, A. and M. College of 
Texas when this study was begun. 

‘ Where Johnson grass has become abundant it may be best to use it as- 
hay or pasture rather than undertake the expense of its eradication. 
Eradication may be accomplished by suitable cultural methods in conjune- 
tion with the proper cropping system. 

This Station does not recommend the planting of Johnson grass on new 
areas, since it has developed and placed in the hands of the farmers Sudan 
grass, an annual grass which, all things considered, is superior to Johnson 
grass for the development of any new areas needed to produce hay and 
pasture in Texas. 

Hay ‘of good quality is produced if the Johnson grass is cut at the 
proper stage of growth, which is when the plant is in the boot stage. 
Cutting at a later stage of growth will result in a stemmy hay, and the 
inclusion of some mature seeds, which, of course, is objectionable. 

Johnson grass hay has about the same feeding value as other good 
grass hays. Johnson grass is a valuable pasture grass but is better for 
hay than for pasture. 


Circular No. 44, March, 1927—Abstracts of Bulletins 328-346 and Circulars 
32-42, by A. D. Jackson, Editor, Station Publications. 

This circular follows Bulletin No. 338, which gave abstracts of bulletins 
from Bulletin No. 305, 1923, to Bulletin No. 327, February, 1927. In this- 
number circulars and certain of the scientific articles published by mem- 
bers of the staff were included. 


Circular No. 45, March, 1927—Texas Agricultural Outlook for 1927, by L. P. 
Gabbard, Chief, Division of Farm and Ranch Economics. 

The publication interprets the national “Agricultural Outlook for 1927,” 
Bureau of Agricultural Economies, United States Department of Agri- 
culture in terms of Texas Agriculture. This is the fifth consecutive 
annual outlook to be published by the United States Department of Agri- 
culture. These agricultural outlooks are prepared to provide a better base 
upon which farmers may make plans for the coming season. The informa- 
tion given represents the findings of a committee composed of members of 
the staff of the Bureau of Agricultural Economics, assisted by specialists. 
of the other Bureaus of the Department and of the several Agricultural 
Colleges and Experiment Stations. In this attempt to interpret the na- 
tional outlook for 1927 in terms of Texas agriculture, only the major 
crops and live stock enterprises of the State are considered. 


Circular No. 46, May, 1927—Legumes for Texas Beekeepers, by H. B. Parks,. 
Apiculturist. 

If beekeeping in Texas is to continue at its present development, the 
rapidly disappearing native honey flora must be supplemented and re- 
placed by cultivated nectar-bearing plants, and as no plant now known 
will pay for its cultivation by its nectar secretion alone, the plants used’ 
must have a crop value. To build up ‘a new honey flora, two classes of 
plants must be utilized. The first are those which are heavily nectar- 
bearing and which, after once being introduced, will maintain themselves 
without the aid of man, converting acres of fence rows, roadsides, and 
other waste land into an asset rather than a liability. The second division 
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of honey plants that must be considered are those that are cultivated for 
their products other than nectar. 

Crimson clover, a winter annual, is one of the plants that will aid in 
building up a cultivated nectar flora. It is a good cover crop, and although 
it may be cut for hay, it is of more value as a green-manure crop. It 
comes into bloom in early March and blooms through a period of about 
six weeks. The bees get an abundant supply of pollen and nectar from it 
and as the blooming occurs during the period of the heaviest brood- 
rearing by the bees, it is a very valuable food plant. 

The sweet clovers, annual, biennials, and yellow, are very closely related 
and all are well known as honey plants. The blooming period of these 
clovers comes immediately after that of crimson clover and is of about two 
months’ duration. As producers of forage and as soil-improvement crops 
they have a very definite place. 


Circular No. 47, July, 1927—Spraying for the Control of Fig Rust, by W. B. 
Lanham, Chief, Division of Horticulture; R. H. Wyche, Super- 
intendent, Substation No. 4, Beaumont, Texas; R. H. Stansel, 
Superintendent, Substation No. 3, Angleton, Texas. 

The fig rust, Uredo fici, annually causes much of the magnolia fig crop 
to be unfit for market. The disease appears as yellow splotches on the 
under side of the leaves, causing them to drop off. It is also claimed that 
it makes the fruit difficult to peel by lye. Probably the greatest damage 
to the fruit is from sunburn after the leaves have fallen. Bordeaux mix- 
ture is commonly recommended as a fungicide to control this disease, but 
the proper strength and time of application had not been worked out 
prior to these experiments. In the absence of direct experimental work, 
the practices of growers have varied widely. 

There was practically no difference in the effectiveness of Bordeaux 
5-5-50 and Bordeaux 10-10-50 in the control of rust. 

Bordeaux used as a dormant spray had no effect in controlling rust. 

Bordeaux applied to the leaves appeared to protect all treated leaves 
throughout the season. There was little difference in results in spraying 
at intervals of fifteen, thirty, or forty-five days. 

These results indicate that fig trees should be sprayed with Bordeaux 
5-5-50 as soon as the disease appears, which is usually about July 15. 
Subsequent applications should be made often enough to protect new leaves 
and fruit until the last fruit is mature, probably on the average of every 
thirty days after July 15 until at least September 15. 


SCIENTIFIC ARTICLES 


The following scientific articles were published in various Scientific Journals. 
These articles are chiefly of interest to technical students of these subjects who 
are readers of the Scientific Journals in which they are published and the work 
reported will more certainly come to their attention in this manner. 

Except as specially mentioned in the abstracts, the publications are not avail- 
able at this Station for distribution and those desiring to examine the complete 
articles are referred to the Scientific Journals specified. 


No. 290. “How Much Accuracy Is Gained by Weighing Cattle Three Days 
Instead of One at the Beginning and End of Feeding Experi- 
ments,” by Jay L. Lush and W. H. Black. Proceedings of the 
American Society of Animal Production for 1926. Pages 206- 
210. 

Weighing experimental cattle for three days instead of one eliminates 
about 42 per cent of the error which is in one-day weights on account of 
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the natural day-to-day variation of cattle weights. If it is impossible to 
weigh for more than one day, as in some grazing experiments, the investi- 
gator must allow for a somewhat larger experimental error in his inter- 
pretation of the results. Only about half of the single weights of a steer 
will come within three to six pounds of his correct weight. 


No. 321. “Time and Rate of Blooming in Rice,’ H. H. Laude and R. H. 


Stansel. Journal of the American Society of pervsomy, Vol- 
ume 19, No. 9, September, 1927. 

In this study of the inflorescence of rice, made at Substation No. 4, 
Beaumont, where 7902 florets of six varieties were examined, it was found 
that no blooming occurred before 8:00 a. m. nor after 4:00 p. m. The 
maximum number bloomed between 11:00 a. m. and 12:00 noon. Bloom- 
ing usually began the first or second day after the condition of full boot 
was reached and the majority of rice panicles completed blooming in six to 
seven days, with the maximum number of florets opening on the second or 
third day after blooming began. The blooming process required less than 
one hour to two hours in the cases observed. The rate of panicle develop- 
ment differed among the varieties studied and was positively correlated 
with the rate of vegetative growth throughout the season. 


“<Percentage of Blood’ and Mendelism,” by Jay L. Lush, Journal of Hered- 


ity, Volume 18, No. 8, pp. 351-367, August, 1927. 

This is an inquiry as to the accuracy of percentage-of-blood descriptions 
of individual animals. Such descriptions depend for their accuracy upon 
the number of Mendelian factors involved in the cross. When the number . 
of such factors is very large these descriptions become quite accurate. 
When the number of factors is small these descriptions mean little 
when applied to individual animals although they may still be very 
useful when applied to large groups of animals. The existence of 
linkage places a definite limit to the smallness of a fraction of blood 
which will mean anything in the description of an individual animal. The 
use of fractions smaller than thirty-seconds in percentage-of-blood deserip- 
tions of individual animals is probably not justified even in wide crosses. 
Percentage of blood is fairly accurate in describing the relation of an 
animal to a direct ancestor. Percentage of common blood between sire 
and dam is not accurate enough to be “of much use as a measure of in- 
breeding. 

(A few Reprints available. ) 


No. 282. “A Study of the Soils of Hidalgo County, Texas, and the Stages of 


Their Soil Lime Accumulation,” by Herman W. Hawker, Texas 
Agricultural Experiment Station. Soil Science, Vol. XXIII, 
No. 6, June, 1927. 

This article gives descriptions of the Rio Grande, Harlingen, Laredo, 
Hidalgo, Victoria, Brennan, Willacy, Duval, and Nueces series of soils, 
mapped in the Soil Survey of Hidalgo County. The lime content of these 
soils, and the degrees of le aching of lime carbonates from the soils and 
accumulation of lime carbonates in a definite horizon are discussed in 
detail. Five stages of such leaching and° accumulation are described, a 
definite correlation having been found between the age of these fluvial 
soils and the degree to which lime has been removed from the surface soil 
and ac cumulated in the lower soil section. 
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“Distribution Limits of the Long-Leaf Pine,” by H. Ness, Chief, 
Division of Botany. Journal of Forestry, Vol. XXV, No. 7, 
November, 1927. 

This article deals with experiments in the propagation and growing of 
the long-leaf pine at College Station as well as observations on its distribu- 
tion and growth in its native region in Hast Texas. 

From the results of these experiments beginning about eight years ago, 
and compared with its growth in nativity, Mr. Ness concludes that the 
long-leaf pine is naturally confined to certain clayey or sandy loam soils 
too destitute of humus for the profitable growth of agricultural crops, 
due to the fact that the seedlings invariably are attacked by the damping 
off fungus when germination takes place on soil containing more humus. 
In its native region, the long-leaf pine is absent from all soils containing 
enough humus to show a dark color, such as alluvial soils along water- 
courses or places where vegetable matter has been deposited and humus 
added to the soil. 

The experiments at College Station have shown, however, that when the 
long-leaf pine seedlings are grown on poor, humus-free soil for a year or 
two, they may, with impunity, be transplanted into a soil containing 
enough humus for the growth of such crops as cotton or corn; and that the 
pine, under such conditions, will show appreciation of increased fertility 
in the soil by increase in the rate of its growth. From that fact the 
conclusion is drawn that the long-leaf pine, after proper nursery culture 
on its own soil, may be transplanted and very successfully grown on soils 
of vastly different character. 


No. 


No. 


“Possibility of Hybrid Oaks,” by H. Ness, Chief, Division of 
Botany. Journal of Heredity, Vol. 18, No. 9, September, 1927. 
Experiments in crossing the live oak with other species were started in 

1909, resulting in 8 individuals as the first generation from the live oak 

pollinated with the over-cup oak. These 8 trees are very similar. Their 

leaves are intermediate between those of the parents in size, texture, form, 
and duration, remaining green on the trees until killed by heavy frost. 

But the habit of growth is erect as in the over-cup, pollen parent. None 

of the low crooked branching of the live oak is in evidence. From the 

acorns of this first generation a second generation has not attained bear- 
ing maturity, but the trees of the second generation, 20 of which have been 
planted in the arboretum, show all variations in the foliage from inter- 
mediates of the original species to the apparently pure forms of either. 

The erect habit of growth as well as the faster growth of the first genera- 

tion is, however, retained. Several of these 20 trees of the second genera- 

tion show variation in both foliage and shoots which can not be referred 
to either parent species by one unacquainted with their origin. Some of 
these forms are both very handsome and odd. 

We have also a few individuals of a first-generation cross between the 
post oak and the live oak as well as 3 trees of a first generation cross 
between swamp white oak and live oak. All these hybrids are not only 
fertile, but are showing signs of being prolific producers of acorns. All 
seem to assume a tall, straight growth, which is also much faster than that 
of their respective parent species. D 

The conclusions from this experiment are: that hybridization of oaks 
can be performed with great ease, and results in enhancement both in the 
growth and beauty, and therefore, may be put to very important economic 
and aesthetic uses. 
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ARTICLES PUBLISHED IN CURRENT MAGAZINES 


The following articles by members of the staff were published in current 
popular magazines and treat subjects of special interest to certain citizens. 
They are listed here so those desiring to examine them may write the publishers 
of the magazines direct for copies. This office has no supply for distribution. 


No. 279. “Avoid the Use of Ridgling Bucks,” Sheep and Goat Raisers Maga- 
zine, San Angelo, Texas, Vol. 7, No. 2, pages 12-13, September, 
1926, by Jay L. Lush. 

Experiments at the Ranch Experiment Station have shown that 
cryptorchidism is inherited but have not yet succeeded in disclosing the 
exact manner of its inheritance. The first three kid crops by a ridgling 
Angora buck showed no higher percentage of ridglings than among the 
kids sired by normal bucks (about five per cent of the males). In the 
fourth year when other ridgling bucks were used the percentage of 
ridgling kids was still low but in the fifth year it rose to 24 per cent 
and in the sixth year to 41 per cent of all male kids sired by ridglings. 
The man who uses ridgling bucks will sooner or later be troubled with a 
high percentage of ridglings in his kid crop. Until we find out the exact 
method of inheritance of this defect we cannot be sure whether or not 
culling out the dams and half-sisters of ridgling kids would hasten the 
process of eliminating this defect from the breeding flock enough to deserve 
recommendation. Certainly it would help a little, but it might be so 
little that a breeder would not be justified in discarding a superior doe 
merely because she was the dam or the sister of a ridgling kid. 


No. 329. “Selecting Representative Wool Samples,” by J. M. Jones and Jay 
L. Lush. (This paper was read at a conference of sheep and 
wool specialists at the University of Wyoming, June 3-4, 1927, 
and in an abridged form, was published in the Sheep and Goat 
Raisers Magazine, Vol. 7, No. 12, pages 31-33, July, 1927.) 

The Wool and Mohair Scouring Plant of the Texas Agricultural Experi- 
ment Station scours and grades for wool and mohair growers samples of 
their clips so that the growers may be better informed about the kind and 
market value of their product. The question of how accurate a small 
sample can be in representing a whole clip is quite important in interpret- 
ing the results of these scouring tests. Shrinkage studies on the Ranch 
Experiment Station flock have shown that the standard deviation of the 
shrinkage of fleeces from different sheep was about 5 per cent and could 
not be less than about 3 per cent even in the most uniform flock imagin- 
able. Hence a sample of 25 fleeces would have a probable error of about 
two-thirds of one per cent for its average shrinkage. Not very much con- 
fidence can be placed in the results from samples smaller than this if one 
expects to apply the results to the clip from the whole flock. A hundred 
fleeces would be necessary in the sample if the grower wishes to be assured 
that the shrinkage of the sample will be at least as close as one per cent 
to the shrinkage of his whole clip. The fleeces in the sample should of 
course be selected in a perfectly fair manner, using neither the first nor 
the last fleeces shorn. A fairly high correlation (+ .69) was observed 
between shrinkages of fleeces from the same sheep in different seasons. 
This shows that the breeder can accomplish much in selecting and breeding 
toward either a higher or a lower shrinkage than the average of the flock. 
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Contribution No. 324, “Ventilation,” by H. B. Parks, Chief, Division of Api- 
culture, Beekeepers Item, San Antonio, Texas, September, 1927. 
This is an account of experiments with the interior temperature. Con- 
trary to common belief it was found that hives were cooler inside and the 
condition of bees better when there was but one opening to a hive and that 
at the lower part of the hive cavity. The reason for this is that the life 
operations such as brood rearing and wax secretion must be carried on 
under exacting requirements of heat and moisture. This can only be done 

in an almost air-tight container. 


Contribution No. 334, “What Is Economy,” by H. B. Parks, Chief, Division 
of Apiculture, Beecause, Watertown, Wisconsin, February, 
1928. 

This is a word in defense of the system of beekeeping used by the com- 
mercial beekeepers of the Southwest. It shows that some of the methods 
condemned by beekeepers from elsewhere as slovenly are really the only 
way by which a profit can be made. 


Contribution No. 342, “The Effect of Shipping on Queen Bees,” by H. B. 
Parks, Chief, Division of Apiculture, Beekeepers Item, San An- 
tonio, Texas, November, 1927. 

The results of shipping queen bees to see if there was any relation be- 
tween the time of removal from hive and beginning of journey on the 
queens after performance are described. While the results given show 
that there is undoubtedly a close relationship, the data at hand are not 
sufficient to warrant any definite recommendations. 


No. 313. “What Do Range Livestock Eat,” by V. L. Cory, Grazing Re- 
search Botanist, in the “‘Cattleman,” Fort Worth, Texas, Au- 
gust, 1927. 
Also see Bulletin No. 367. 


No. 315. “Browsing of Range Livestock,” by V. L. Cory, Grazing Re- 
search Botanist, in the “Cattleman,” Fort Worth, Texas, Sep- 
tember, 1927. 
Also see Bulletin No. 367. 


No. 326. “What Do Range Livestock Eat,” by V. L. Cory, Grazing Re- 
search Botanist, in the “Cattleman,” Fort Worth, Texas, Oc- 
tober, 1927. 


Also see Bulletin No. 367. 


No. 327. “The Supplementary Feeding of Range Livestock,” by V. L. 
Cory, Grazing Research Botanist, in the “Cattleman,”’ Fort 
Worth, Texas, for November, 1927. 
Also see Bulletin No. 367. 
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PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION, 
NOVEMBER 1, 1927. 


The following is a list of the Texas Agricultural Experiment Station Publications avail- 
able for free distribution. Bulletins not starred (*) will be sent free upon application 
until the supply is almost exhausted. The bulletins with a star (*) following the num- 
ber will be loaned to those agreeing to return them. In notifying us of changes of ad- 
dress, be sure to give the old as well as the new address, and if possible return to us your 
address which appears on the envelope in which you received this list. Write plainly. 

Please request publications by NUMBER. 

Any name will be placed on the permanent list hy request to B. Youngblood, Director, 
College Station, Texas. 

BULLETINS 

Number 

44, *Paints and Painting Materials (1897). 

61. *Willis and Huntsville Tobacco Soils (1901). 

67. *Commercial Fertilizers and Commercial Poisonous Insecticides (1903). 

70. *The Composition of Texas Cottonseed Meal (1904). 

79. *Cotton Breeding (1905). 

88. *Horticulture Section (1906). 

91. *Food Adulteration in Texas (1906). 

92. *A Test of the Producing Power of Some Texas Seed Corn (1906). 

105. *Forest and Ornamental Trees (1908). 

113. *Spray Calendar .(1908). 

119. *Infectious Anaemia of the Horse (1908). 

120. *Corn and Cotton Experiments for 1908. 

121. *Report of Progress at the Troup Substation (1909). 

122. *Effect of Salt Water on Rice (1909). 

124. *The Pecan Case-Bearer (1909). 

126. *Active Phosphoric Acid and Its Relation to the Needs of the Soil for Phosphoric 
Acid in Pot Experiments (1909). 

128. Cottonseed Meal as Human Food (1910). 

129. *Studies of the Ammonia-Soluble Organic Matter of the Soil (1910). 

1382. *Report of the Cooperative Forage Crop Work by the U. 8S. Department of Agri- 
culture and Texas State Experiment Station at Chillicothe (1909). 

134. *Report of the Director on the Establishment of the New State Stations (1910). 

137. *Alfalfa in Northwest Texas (1911). 

139. *Electrolysis of Humus Solutions (1911). 

141. *Commercial Feeding Stuffs (1911). 

144. *Culture of Cigar Leaf Tobacco in Texas (1912). 

145. *Active Potash of the Soi! and Its Relations to Pot Experiments (1912). 

147. *Digestion Experiments with Texas Hays and Fodders (1912). 

148. *Report on Experiments with Citrus Fruits at the Beeville Substation (1912). 

149. *Commercial Fertilizers in 1911 (1912). 

150. *Composition and Digestibility of the Ether-Extract of Hays and Fodders (1912). 

151. *Relation of the Total Nitrogen of the Soil to Its Needs as Shown in Pot 
Experiments (1912). 

152. *The Heating of Corn Chops (1912). 

153. *A Test of the Relative Values of Cottonseed Meal and Cottonseed Hulls for 
Fattening Cattle (1912). 

154. *Commercial Feeding Stuffs (1912). 

155. *The Hther-Extract and the Chloroform-Extract of Soils (1913). 

156. *The Phosphorous Compounds of Cottonseed Meal and Wheat Bran (1913). 

157. *Hog Cholera and Its Prevention (1918). 

159. Steer Feeding (1913). 

160. *Commercial Fertilizers in 1912-1918. 

161. *The Composition of the Soils of South Texas (1918). 

162. Composition and Digestibility of the Chloroform-Extract of Hays and Fodders 
(1913). 

168. Digestion Experiments on Men with Cottonseed Meal (1918). 

164. *Commercial Feeding Stuffs (1914). 

165. Ammonia-Soluble Inorganie Soil Colloids (1914). 

166. Digestion Experiments with Texas Feeding Stuffs (1914). 

LOT: Commercial Fertilizers and Their Use (1914). 

168. *Commercial Fertilizers in 1913-1914, : 

169. The Total Fatty Acids and Other Ether-Soluble Constituents of Feedstuffs (1914). 

LTO. Texas Feeding Stuffs: Their Composition and Utilization (1914). 

ale Losses of Moisture and Plant Food by Percolation (1914). 

Tos Sudan Grass (1915). 

ie. The Composition of the Soils of the Texas Panhandle (1915). 

174. The Effects of Organic Compounds in Pot Experiments (1915). 

LTB. Distribution and Digestibility of the Pentosans of Feeds (1915). 

176. *Commercial Fertilizers in 1914-1915. 


*These bulletins will be loaned on request of those agreeing to return them. 
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PUBLICATIONS AVAILABLE FOR FREE DISTRIBUT1ON—Continued 


Number 

177. *Commercial Feeding Stuffs (1914-15). 

178. Effect of the Additions on Availability of Soil Phosphates (1915). 

179. *The Harlequin Cabbage-Bug (1915). 

180. *The Turnip Louse (1915). 

181. Oxidation of Organic Compounds in the Soil (1915). 

182. Steer Feeding (1915). 

183. Moisture Relations of Some Texas Soils (1915). 

184. Cooperative Fertilizer Experiments with Corn, 1908-14. 

185. The Production Coefficient of Feeds (1916). 

186. Fattening Lambs (1916). 

187. Sprays and Spraying (1916). 

188. Tile Drainage (1916). 

189. The Composition of Cottonseed Meal and Cottonseed (1916). 

190. The Effect of Additions on the Availability of Soil Potash, and the Preparation 
of Sugar Humus (1916). 

191. The Composition of Rice and Its By-Products (1916). 

192. Soils of Grayson, Lee, McLennan, Titus, and Tyler Counties (1916). 

193. *Commercial Fertilizers in 1915-16. 

194. *Commercial Feeding Stuffs (1915-16). 

195. Japanese Sugar Cane as a Forage Crop (1916). 

196. Digestibility of Sugars, Starches, and Pentosans of Roughages (1916). 

197. Progress Report of Substation No. 8, Angleton, Texas, 1909-14. 

198. *Feeding Baby Beeves (1916). 

199. *Progress Report, Texas Substation No. 6, Denton, Texas, 1909-14. 

200. Progress Report, Substation No. 4, Beaumont, Texas, 1909-14. 

201. Peanut Meal and Ground Whole Pressed Peanuts for Hogs (1916). 

202. *Progress Report of Substation No. 12, Chillicothe, Texas, 1905-1914. 

203. The Productive Values of Some Texas Feeding Stuffs (1916). 

204. The Recurving of Milo and Some Factors Influencing It (1917). 

205. *Sheep Breeding and Feeding (1917). 

206. *Poultry Feeds and Feeding Results (1917). 

207. *Poultry Houses and Poultry Equipment for Texas (1917). 

208. The Fig in Texas (1917). 

209 Progress Report, Substation No. 2, Troup, Texas, 1901-1914. 

210. Barns for Work Animals (1917). 

rhe & Field Experiments with Crown Gall, 1913-17. 

zie. The Availability of Phosphoric Acid in Rock Phosphate (1917). 

Zi3. The Composition of the Soils of South Central Texas (1917). 

214. Progress Report, Substation No. 1, Beeville, Texas, 1910-14. 

ZLB. Progress Report, Substation No. 5, Temple, Texas, 1910-14. 

216. *Commercial Feeding Stuffs (1916-17). 

217. *Commercial Fertilizers in 1916-17. 

218. Progress Report, Substation No. 7, Spur, Texas, 1909-14. 

219. Progress Report, Substation No. 8, Lubbock, Texas, 1909-14. 

220. *Egg Producing Value of Some Texas Feeding Stuffs (1917). 

Bole Progress Report, Substation No. 9, Pecos, Texas, 1910-14. 

222. The Composition of Peanut By-Products (1917). 

223. *Effects of Lime and Carbonate of Lime on Acid Phosphate (1917). 

224, The Influence of Peanuts and Rice Bran on the Quality of Pork (1918). 

225. *Cocoanut Meal versus Cottonseed Meal for Dairy Cows (1918). 

226. Cooperative Soft Pork Investigation (1918). 

POT. Studies on the Harlequin Bug (1918). 

228. Influence of Peanut Meal on the Quality of Pork (1918). 

229. Experiments at Substation No. 3, Angleton, Texas, 1909-1916. 

Zell. The Beemoth or Waxworm (1918). 

232. Mineral Requirements of Sheep (1918). 

235. *Cooperative Fertilizer Experiments with Cotton, Corn, Sweet Potatoes, and Irish 
Potatoes, 1908-1917. 

236. Grain Sorghum Improvement (1918). 

237. *Progress Report, Substation No. 11, Nacogdoches, Texas, 1909-1915. 

238. *Dairy Cattle Feeding Experiments (1918). 

239. *Control of Weeds in Rice Fields (1918). 

240. The Utilization of Yucca for the Maintenance of Cattle (1918). 

241. *Cotton Seed Meal (1919). 

242. *Hardening Peanut-Fed Hogs (1919). 

243. The Needs of Texas Soils for Lime (1919). 

244, Composition of the Soils of Archer. Franklin and Harrison Counties (1919). 

245, Feeding Values of Certain Texas Feeding Stuffs (1919). 

246. *Report of the First Texas National Egg-Laying Contest (1919), 

247. The Chemical Composition of the Cotton Piant (1919). 

248. *Commercial Fertilizers in 1918-19. 

249. *Field Diseases of the Sweet Potato in Texas (1919). 

251. *Commercial Feeding Stuffs, September 1, 1918, to August 31, 1919. 


*These bulletins will be loaned on request of those agreeing to return them. 
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Number 

252. *Commercial Feeding Stuffs Registered for Sale in Texas, October 1, 1919. 

253. “Report of Experiments at Substation No. 12, Chillicothe, Texas, 1915-17. 

254. ‘*Report of Experiments at Substation No. 11, Nacogdoches, Texas, 1916-18. 

265. Beekeeping for Beginners (1919) (Reprint). 

256. *The Cowpea Weevil (1919). 

257. “The Cotton or Melon Louse; Life-History Studies (1919). 

258. Report of Experinients, Substation No. 4, Beaumont, Texas, 1915-1918. 

259. Nitrification in Texas Soils (1920). 

260. *Wilts of the Watermelon and Related Crops (1920). 

261. *Diseases of Grains, Sorghums, and Millet, and Their Control in Texas (1920). 

262. The Searing Iron versus the Knife for Docking or Detailing Lambs (1920). 

263. Rations for Fattening Steers (1920). 

264. *Farm Records and Accounts (1920). 

265. *Commercial Fertilizers in 1919-1920. 

266. *The Staple of Texas Cotton (1920). 

267. “The Relation of the Phosphoric Acid of the Soil to Pot Experiments (1920). 

269. Grain Sorghums versus Corn for Fattening Lambs (1920). 

270: A Study of the Black and the Yellow Molds of Ear Corn (1920). 

271. *The Salt or Sodium Chloride Content of Feeds (1920). 

272. *The Chemical Composition of Texas Honey and Pecans (1921). 

273. *Pink Root Disease of Onions and Its Control in Texas (1921). 
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276. *Corn Variety Experiments, Substation No. 3, nelson Texas (1921). 
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278. *Farm Tenantry in the United States (1921). 
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280. *Commercial Fertilizers in 1920-21. 
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282. The Composition and Feeding Values of Wheat By-Products (1921). 

283. *The Relation of Soil Nitrification and Ammonification to Pot Experiments (1921). 

284. *Availability of Potash in Some Soil-Forming Minerals (1921). 

285. *Grain Sorghums versus Corn for Fattening Lambs (1922). 

286. Rice Bran for Fattening Hogs (1922). 

287. *Availability of Some Nitrogenous and Phosphatic Materials (1922). 

288. *Cotton Variety Experiments, 1912-1920, Substation No. 7, Spur, Texas. 

289. *The Effect of Rock Phosphate Upon the Corn Possibility of the Phosphoric Acia 
of the Soil (1922). 

290. ‘*Digestibility of the Sugars, Starches, Pentosans and Proteids of Some Feeding 
Stuffs (1922). 

291. “Digestion Experiments (1922). 

292. The Blueweed and Its Eradication (1922) (Reprint). 

293. *Cultivation and Care of Trees on Texas Farms (1922). 

294. *Shelling Percentages in Grain Sorghum (1922). 
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White Leghorn Fowls (1922). 

296. *Grain Sorghums versus Corn for Fattening Baby Beeves (1922). 

297. An Economic Study of a Typical Ranching Area on the Edwards Platéau of 
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298. *Commercial Fertilizers in 1921-22. 
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357. Effect of Potash Fertilizer on the Carrying Quality of Tomatoes (1927). 
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CIRCULAR NO. 50 FEBRUARY, 1928 


DIVISION OF ENTOMOLOGY 


Second Biennial Report of Apiary Inspection 
1925-1927 


SYNOPSIS 


Good progress has been made in the eradication of American 
foulbrood. Apiaries belonging to 31 beekeepers have been 
freed of disease and liberated from quarantine during the 
biennium. An average of 24,808 colonies have been inspected 
annually, and American foulbrood has been found in about one 
per cent. 

During the past seven years inspections have been made in 
107 counties. Foulbrood disease was found in 45; it has been 
eradicated from 21 counties, and in the remaining 24 counties 
where disease now occurs only about 2 per cent of the colonies 
were found to be infected. These were destroyed. 

Robbing by bees of weak and dead colonies and the use of 
second-hand equipment are the two most important means by 
which American foulbrood is introduced into an apiary. Other 
sources of infection are also mentioned, and the beekeeper is 
urged to be especially careful in the management of his apiary 
if he is located anywhere near a diseased area. 

Chemical analyses of suspected samples of honey show that 
there is no danger whatever to the consumer from eating 


honey which has been produced from nectar gathered in poi- 
soned cotton fields. 
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SECOND BIENNIAL REPORT OF APIARY INSPECTION 
1925-1927 


F. L. THOMAS AND S. E. McGREGOR 


This is the third published report of apiary inspection in Texas, the 
first, Circular 36, being a brief review of all the work done up to August 
31,1923. The second report covered a period of two years and appeared 
as Circular 38. 

The work of inspecting colonies of bees for infectious and contagious 
diseases begins each year about the first of February in the Lower Rio 
Grande Valley. It is usually possible at that time to find sufficient 
brood, and a thorough inspection is made of the colonies belonging to 
queenbreeders and also honey producers where examination is necessary 
or desirable. By completing all the inspection work in this region in 
February the expense of later trips is avoided. Attention is then turned 
to the inspection of colonies belonging to queenbreeders in other sec- 
tions, and it is difficult for the present force of three inspectors to keep 
up with the requests that are received. Hspecially is this true after the 
queenbreeders near Corpus Christi have had their colonies inspected. 
Three-fourths of the queenbreeders are located in an extensive area com- 
prising central Texas and the territory south and west of both Houston 
and San Antonio. In this territory the brood-rearing season begins 
almost simultaneously. 

It has been found desirable to do this work in the spring during the 
first honey flow and before the queenbreeders begin to form their nuclei. 
Inspection or manipulation of a nucleus which may contain a new or 
virgin queen sometimes causes the bees to “ball” or even kill her, but 
does not disturb a laying queen under normal conditions. 

The work of inspecting the colonies of queenbreeders lasts until May. 
The remainder of the season is occupied by an inspection of honey pro- 
ducers, the area clean-up plan being followed wherever American foul- 
brood is found. 


SOURCES OF AMERICAN FOULBROOD INFECTION 


At the time of finding the disease all the information which may 
- possibly aid in determining the source of infection is obtained from the 
beekeeper. After inspecting an apiary in which disease may be found, 
as well as neighboring apiaries, and taking into consideration the exist- 
ing conditions, an experienced inspector with the help of the informa- 
tion given by the beekeeper can usually determine the source of the 
disease. 
As a result of these investigations the various means by which Ameri- 
can foulbrood may be introduced into an apiary were determined and 
in Table 1 they are listed according to their relative importance. 


. 


oan 
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Table 1—Showing the relative importance of various means by which 
American foulbrood may be introduced into an apiary. 


Robbing weak and dead colonies.............-.---- 
Use of second-hand equipment.................- 
1 Dog ofoyjha¥ee ofa publ ose Snot Ln Okmd oan eo ora) ooo oon eae 
Importing honeyine.eacierie srsiariers an eal eee ett oey 
Loaningrextractoracn otra nists tait na eis ele greta ers 
Working. diseased yard nenem- er sere es 
sah XO Ma¥es 8K sor daoconce sue Gosche ow honanar 
importing clei Ane retin tanta ele baie ekeeteue ns 
Hiving swarm from diseased colony on drawn comb 


all Se) 


Ree Nw aI] 


Other sources mentioned by beekeepers, but which are considered of 
lesser importance, are bee trees, city dumping grounds, and sometimes 
picnic grounds and tourist camps where honey containers are left. Used 
honey cans and community extracting plants are also recognized as 
sources of possible contamination. 

Some of the measures listed above may also be the means by which 
American foulbrood is spread among the colonies within a yard, the 
most common way again being the readiness of bees to rob weak and 
dead colonies. 

Other ways not as common, but which occasionally result in spreading 
the disease, are the interchanging of frames or supers, dropping of bits 
of comb and honey when working the colonies, lack of a bee-proof tent 
or honey house when extracting, and exposing the cappings for bees to 
clean up. It is by these methods that the beekeeper spreads disease 
when he does not know that the disease occurs in his yard. 

If it is suspected that American foulbrood be present, the beekeeper 
should be careful in manipulating his colonies. If the disease is found, 
the colony should be promptly closed and marked and the beekeeper 
should use a strong disinfectant on his hands and on any equipment 
used which has come into contact with the colony. Destruction by 

burning the entire colony is considered the cheapest and safest method 
of eradicating the disease, a policy which has been followed by the 
Texas inspection service for three successive years. 

The beekeeper should also report the case to the State Entomologist 

at College Station. This report should be made even though the bee- 


keeper thinks that he has eradicated the disease in his own apiary. Such 


infornration greatly aids the inspectors in finding and eradicating the 
sources of disease more promptly, thus preventing further infection in 
that area. 


EFFECT OF POISONING COTTON ON BEES AND HONEY 


During the years when cotton is poisoned over extensive areas for the 
purpose of controlling the ravages of leafworms or boll weevils, many 
colonies become greatly weakened or completely die out. This is a con- 
dition resulting from the poisoning of the worker bees which go to the 
fields. Bees sometimes die in large numbers following the distribution 
of calcium arsenate dust upon cotton in some areas, but at other times 
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or in other areas are apparently not affected. These results may be 
due to conditions of nectar secretion in the cotton and probably also to 
the presence of dew. In such cases the only suggestion which might aid 
the beekeeper to prevent loss is to arrange in advance for the removal 
of his colonies to an area where cotton will not be poisoned. 

In 1925 there was much publicity with reference to the probable 
effect of arsenic upon water supplies, livestock, birds, and the soil as a 
result of the enormous distribution of calcium arsenate to cotton fields 
for the purpose of controlling leafworms. The effect upon honey was 
also discussed by newspapers, and in some cases unfavorable reports 
appeared. As a result many inquiries were received as to the effect upon 
honey made from nectar gathered in poisoned cotton fields. 

Dr. G. 8. Fraps, State Chemist, collected and had analyzed several 
samples of extracted honey that were suspected of containing arsenic. 
Following is a statement of his findings: 


Description of Samples 


21763—Honey from La Feria, Texas, taken from hives shortly after 
the season for cotton poisoning. Many stands of bees were killed by 
the poison. Few dead bees were seen around the hives. Hives five 
miles from poisoning were apparently not injured. 

21767—Wharton, Texas. Honey was taken from hives soon after the 
cotton was poisoned with calcium arsenate. 

22534Edinburg, Texas. Honey from hives near where arsenate of 
lead was used on cotton. No dead bees were seen. 

28013—Maysfield, Texas. This honey was taken from a hive near 
where Paris green and calcium arsenate had been used. Dead bees and 
weakening of the colonies were observed. The sample was taken from a 
sixty-pound can, honey from which was suspected of being the cause of 
sickness among six people in one family. 

28018—Rogers, Texas. Several members of a family became sick and 
thought the illness was caused by eating honey which had been affected 
by applications of calcium arsenate to cotton. 


Analysis of the Samples 


Arsenic was estimated in the samples by the methods of the Associa- 
tion of Official Agricultural Chemists. The results are given in Table 2: 


Table 2.—Milligrams arsenic (As203) in 100 grams of the sample 
Number Mg 
DAS UPL SAG ie OP CREATE Tie ey Oy Dior ADV um pRB ae Tee eee ESS ee 0.30 
PAI LMC Argh ory, CM eee ae orc yrs oR ue. bec epe ae On PRUE RENT MORE ERTY oa 0.50 
a Fol fii as Oar a a ce REA dee ian or ong or een 5 ns een Os ut hora 0.00 
DEO TS ieee, race tac cg Pan Caesar cit wees Catt Gal SENETR Th ROT el tio 0.01 
PATO DR petted Ment ten.) RSET ee a ae ON. y Cerin a rea eh ne eee 1th eee tinue ei 0.01 


Practically no arsenic was found in three of the samples, two of which 
were supposed to have caused sickness. The sickness must have been 
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caused by something else. Sample No. 21767 contains 0.5 mg. of 
arsenic in 100 grams of honey. Since a grain contains 65 milligrams, a 
person eating a pound of this honey would consume only 0.03 grain of 
arsenic, a quantity too small to be of significance, though, of course, a 
pound of honey is more than anyone is likely to eat at one time. 

The analyses show that the honey contains only traces of arsenic, and 
the conclusion is reached that while bees may die as a result of gathering 
nectar from cotton poisoned with calcium arsenate or other arsenicals, 
the extracted honey does not contain any appreciable amounts of arsenic. 


PROGRESS OF INSPECTION WORK 


The present system of keeping records of the foulbrood inspection 
work in Texas has been in operation for seven years. A careful study 
and an analysis of these records show some interesting facts in connec- 
tion with the progress of the work and the accomplishments of the Texas 
Foulbrood Inspection Service. 


Fig. 1. American foulbrood situation in 107 counties of Texas inspected during past 
7 years. No foulbrood was found in 62 counties (white area) but it has been eradicated in 
21 counties (stippled area). In 24 counties (black area) the disease has not been entirely 
eradicated and quarantines continue, : 
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During the period from September 1, 1920, to August 31, 1927, the 
inspection work has been carried into 107 counties. American foul- 
brood has been found in 45 of these counties, but in the other 62 counties. 
no contagious or infectious disease has occurred. 

At the end of the biennium in 1927 American foulbrood was found in: 
only 24 counties, 21 counties of the diseased areas having been cleaned 
up and found free of disease upon subsequent inspection (Figure 1). 
The area cleaned up includes Kleberg County, which was found to be 
free of diseased colonies in 1927. In 12 of the 24 counties where 
American foulbrood occurred on the last inspection, only 39 colonies 
were found to be infected out of 5,453 examined. Six counties had 
only one diseased colony in each. 


Inspection Work, 1925-1927 


During the biennium, visits were made to an average of 331 bee- 
keepers each year in the State as a whole, and inspections were made 
of an average of 24,808 colonies each year. American foulbrood was. 
found in an average of 250 colonies, or about one per cent of the total 
number examined. The diseased colonies were found in 25 counties 
and were distributed among 56 beekeepers. 

In the 25 counties where disease was found an average of 12,531 
colonies were inspected each year. Considering this area only, the 
proportion of disease to the colonies inspected was approximately 2 
per cent. 

The infection among the colonies owned by the 56 beekeepers whose 
aplaries were quarantined was a little less than 6 per cent. 

The inspection records for the biennium show that 61 beekeepers 
formerly having diseased colonies are now free from American foul- 
brood, and that 30 beekeepers formerly with clean colonies were found 
to possess diseased colonies. In other words, there has been a net gain 
of 31 beekeepers freed from American foulbrood and quarantine as a. 
result of the inspection work for the biennium 1925-1927. 

Most of the beekeepers whose colonies are inspected and found free of 
disease and who live in territory where no foulbrood is present, are 
considered out of danger and are not inspected annually. 

Every year it is necessary to visit many beekeepers who had not 
previously received an inspection. These visits are the results of re- 
quests from beekeepers who think that foulbrood has appeared among 
their bees, and from those who desire to move or ship their bees. An- 
other reason for inspecting “new territory”, i. e., beekeepers whose 
colonies are inspected for the first time, is a desire to examine all col- 
onies in newly infected areas and those of beginners that are in dis- 
eased areas. 

The proportion of “new territory” inspected in the 25 counties where 
American foulbrood was found during the biennium is diagrammatically 
represented in Figure 2. Here it is shown that for each of the two 
years an average of half of the diseased colonies, 852 of those in quaran- 
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Table 3.—Detailed records of beekeepers visited and colonies inspected, 1925-1926 


Receiving First Visit and 


Inspection Having Had One or More Previous Inspections in Other Years 
Clean A. F. B. Present Clean A. F. B. Present 
Count: x rs 
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Table 4.—Detailed records of beekeepers visited and colonies inspected, 1926-1927 


County 


Receiving First Visit and 
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Burleson .~ <<]. - .. 


Burnet... ss 


Fort Bend...|... 


PUIO ss os seit 
iGrimés... a5. 
Guadalupe... 
Hamilton... . 


Jim Hogg... 


Kaufman.... 


j Os Oo, 


Mason 
Matagorda. . 


McCulloch. .}... 


McLennan... 


Refugio 
Robertson. . . 
San Jacinto. 
San Patricio. 


Wharton... sis0'. 


Willacy? 34... 


Williamson. .}... 


Wialsom. 2% 205.3 
Totals 
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tine and 2,145 of the clean colonies, or a total of 3,122 colonies, con- 
stituted the “new territory” as represented by colonies. This is 24 per 
cent of the total number of colonies inspected in the 25 counties, and it 
is interesting to note that only a 4 per cent infection occurred among 
these colonies which were inspected for the first time in this area. 


Fig. 2. Situation among the cofonies inspected in the 25 counties which had American 
foulbrood during the biennium, 1925-27. The black area shows the preortas of colonies 
which were diseased and destroyed; the stippled area represents those which were quarantined 


and the white area, those which were in yards free from disease. The figures on the outside 
of the circle represent the number of colonies of each class inspected for the first time. 

Practically all the inspection work during the biennium 1925-1927 was 
done by the State inspectors from College Station, as no money was 
appropriated for payment of local inspectors to work in El Paso, Hunt, 
and Lamar Counties or surrounding territory. 

The plan of supplying queenbreeders with uniform copies of their 
certificates at cost has proved very satisfactory. Certificates were 
granted to 35 queenbreeders in 1926 and to 43 in 1927. 

The detailed records of the inspection work in the various counties 
are given each year of the biennium in Tables 3 and 4, respectively. 
Attention is called to the two columns under the headings “clean” and 
“A. F. B. before”, which are considered as gain; the beekeepers and the 
colonies owned under the headings “A. F. B. present” and “clean before” 
are considered as losses. 

No European foulbrood was found. 
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SUMMARY 


In endeavoring to determine the relative importance of the sources of 
American foulbrood, careful inquiry has been made in the area clean-up- 
work to obtain all the information possible which might have a bearing 
on this subject. Fifteen ways are mentioned by which foulbrood may 
be introduced into an apiary. Robbing of weak and dead colonies and 
use of second-hand equipment are by far the most important, imported 
honey being only fourth in importance. 

In order to settle more definitely the question of the effect upon honey 
of poisoning cotton fields, five of the most questionable samples of honey 
that could be found were taken and analyzed by the State Chemist. 
The sample containing the greatest amount of arsenic had only 0.03 
grain to the pound, a quantity too small to be of significance. 

American foulbrood is now found in only 24 counties in Texas and in 
12 of these counties only 39 colonies were found to be infected out of 
5,453 examined. 

In the State as a whole only one per cent of the colonies eranniied 

was found to be infected. 

The infection among the colonies examined in the counties where dis- 
ease occurs was 2 per cent. 

The infection among the colonies owned by the beekeepers whose 
aplaries were quarantined was less than 6 per cent. 

All diseased colonies found were destroyed by fire. 

The apiaries of 31 beekeepers were freed of disease and liberated from 
quarantine during the biennium. 
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TEXAS AGRICULTURAL OUTLOOK FOR 1928 


This Circular on the Texas agricultural outlook for 1928 is an attempt 
to interpret the National agricultural outlook in terms of Texas agricul- 
ture. In doing this a brief summary of the National outlook is given, 
supplemented by facts and figures which apply specifically to Texas. Such 
information is offered with the hope that it will be useful to farmers in 
shaping their production program so as to take the greatest advantage of 
the market prospects for the commodities which they are producing or 
may produce. 
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TEXAS AGRICULTURAL OUTLOOK FOR 1928 
'  L. P. Gabbard* 


THE GENERAL AGRICULTURAL SITUATION 
National Situation 


The National Agricultural Outlook for 1928 may be briefly sum- 
marized as follows: 

1. There was a better balance between the different lines of agricul- 
tural production in 1927 than in any other recent year. 

2. Agricultural income in 1928 for the country as a whole is lkely 
to show some improvement over that of 192% provided there is not an 
expansion in the total agricultural production and that further adjust- 
ments toward a better balanced production are continued. 

3. The index of farm prices increased from 127 for December, 1926, 
to 137 for December, 1927, a gain of 10 points. This advance in farm 
prices is due very largely to reduced production of cotton, cattle, fruits 
and vegetables, and not to any better demand situation. 

4. The gross income from agricultural production appears to have 
become stabilized during the past three years at 12 to 13 billion dollars, 
with marked annual increases in incomes from some products, offset by 
corresponding decreases from others. 

5. The trend of agricultural production in this country, foreign 
competition and demand, and the trend in the general commodity price 
leyel do not seem to indicate that the agricultural situation, as a whole, 
for the next few years will be materially different from the situation of 
the past three years. Progressive farmers, however, should be able to 
continue to improve their situation by adopting more efficient methods 
and by taking advantage of reliable information as a basis for making 


adjustments. 
Texas Situation 


Texas farmers are beginning the 1928 season under more favorable 
conditions than a year ago. During the year 1927 there was a better 
balanced system of farming than has been the case for several years. 
Enough meat has been killed on most farms for home consumption, and 
in some sections there has been a surplus of hogs for the market. The 
heavy production of corn, together with the satisfactory yields of other 
feed crops, has provided most farmers with ample feed for making this 
year’s crop. Satisfactory returns from cotton and from livestock and 
livestock products, particularly cattle, sheep, and goats, have enabled 

*Appreciation is extended to my co-workers for their helpful suggestions and criticisms in 
the preparation of this report. Much of the data presented have been furnished by the,Bureau 


of pe Economics, United States Department of Agriculture, for which I am very 
gratefu 
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farmers to liquidate much of their indebtedness. The need for borrow- 
ing in 1928 should be lighter than usual. . 

The pessimistic features of the picture are seen in the accumulated 
deficiency in soil moisture, the large number of weevils that went into 
hibernation, and the pink boll worm infestation, which has extended 
eastward and now threatens one of our most important cotton-growing 
areas. The deficiency in soil moisture may be offset by rains during the 
late winter and during the spring. Beneficial rains have fallen recently 
in many parts of the State. 


DOMESTIC DEMAND 


According to the National Agricultural Outlook for 1928 the agricul- 
tural industry as a whole should anticipate a domestic market situation 
at least equal to that of the current winter, with some uncertain factors 
which indicate the possibility of a somewhat better situation. Some of 
the favorable factors are: 

1. Evidences of increases in automobile, iron, and steel production. 

2. Commercial interest rates are low and do not appear likely, in 
view of the adequate supply of credit, to rise sufficiently to act as a 
brake on business activity. 

3. The decline in some important industrial commodity prices has 
apparently been checked in recent months, suggesting that business 
activity may improve in anticipation of further advances. 

Offsetting these are certain factors less favorable. They are: 

1. Wage earnings are now about 10 per cent below those of last 
March. The usual seasonal advance in wages is about 6 per cent. Thus, 
more than the usual advance would be needed to restore wage earnings. 
to the level of last spring. 

2. The building permits and contracts awarded during December 
were both well below those of a year ago and as there is a weakening 
rental situation in many localities, it is unlikely that the seasonal advance 
in this industry will restore the activity and wage payments of the early 
months of 1927. 


FOREIGN COMPETITION AND DEMAND 


The opening sentence of the National agricultural outlook on foreign 
competition and demand states that the demand for our agricultural 
products of 1928 probably will be no better than that of 1927. Foreign 
competition may be expected to be as great or greater in 1928 than in 
1927 in such commodities as wheat, cured pork, burley and flue-cured 
tobacco, butter, sugar, and rice. 

A brief review of the conditions in the more important foreign coun- 
tries should serve to give a better understanding of the situation. 


United Kingdom: 


_ 1. The basic industries of coal, iron, and steel have not made the 
improvement anticipated at the end of the coal stoppage in 1926. 
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2. Production costs remain high. Reorganization and consolidation 
in many industries may be necessary before there will be any marked 
improvement. 

3. Continued high unemployment is a further unfavorable factor. 

4. The American section of the British cotton industry continues ini 
a depressed state with no prospects of material improvement during the 
year. Production costs have been too high to permit successful com- 
petition in foreign markets. 

5. There has been some improvement in automobile manufacturing, 
in artificial silk manufacturing, and in ship-building industries, but 
these improvements are not suflicient to offset the slump in other in- 
dustrial lines. 


Germany : 
1. The outlook for German consumption of American cotton im 
1928 is, on the whole, fairly favorable, but is not as bright as a year ago.. 
2. An improved German demand for American cured-pork products 
is probable near the end of 1928, when German hog marketings are- 
expected to decline. 


France: 
The france has been stable for many months, and economic conditions. 
_ promise to show steady, though slow, improvement. 


Ttaly: 

The recent stabilization of the lira is a basic step toward economic 
recovery in Italy. Widespread reports indicate that the Italan cotton 
industry has made rapid progress in readjusting production costs to the 
new level of the lira. It seems possible that Italian cotton spinners will 
buy as much American cotton this year as last. 


Russia: 

Russian cotton mills plan to consume more cotton this year than last 
but a large part of the American cotton needed was on hand at the be- 
ginning of the season as a result of the unusually large takings from the. 
low-priced 1926 crop. 


Belgwm: 
In Belgium economic conditions continue to show improvement. Ac- 
tivity in the cotton mills promises to remain satisfactory. 


China: 

The condition of the Chinese cotton industry is considered very much 
improved over that of last summer. Stocks of goods are low, mills are 
in full operation, and the goods are getting into the interior. China is 
not likely to take as much American cotton this year as last year when 
prices were low, but the demand for our cotton for use in manufacture 
of high-count yarn promises to be relatively good. 
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Japan: 

Even though the spinning industry of Japan is in a strong financial 
condition, the general business depression has brought about hand-to- 
mouth buying. Last year a considerable quantity of Indian cotton was 
replaced by low-priced American cotton. With present prices there is 
no prospect of a similar occurrence this year. 


COTTON 


The cotton outlook for Texas, or rather the discussion of cotton in 
relation to the problems of cotton growers in Texas, will be introduced 
by a brief summary of the principal conclusions of the National cotton 
outlook for 1928. These conclusions are itemized as follows: 

1. The 1928 crop will probably meet the relatively favorable condi- 
tion of a smaller carryover than last year, and a demand situation about 
the same as for the crop of 1927. 

2. The purchasing power of foreign consumers and the foreign 
demand for American cotton in the season of 1928-29 seems likely to be 
about the same as that of the present marketing season. 

3. The most uncertain factor in the outlook for 1928 is the size of 
the crop. 

4. Undoubtedly weevils entered hibernation in the fall of 1927 in 
larger numbers and with greater vitality than for several years. 

5. Cotton producers should not be induced by the higher prices re- 
ceived for the crop of 1927, as compared with those of 1926, to increase 
acreage. 

The Cotton Grower Needs More Information 


The first consideration of the cotton farmer in making his plans for 
any crop year should be the probable price he is likely to realize for 
his crop when it is ready for the market. With a best guess, or judg- 
ment figure, in mind not only for cotton but for the other commodities 
in his farm business, he is in a position to decide more intelligently how 
much of his efforts to devote to cotton and how much to put into other 
products. 

Two of the most important factors which growers may well consider 
before planting time are, (1) the probable total production of the crop 
and (2) the world carryover of American cotton. The prices received 
for American cotton are determined very largely by the total supply 
for the season, and the total production for the season will depend upon 
the acreage harvested and the yield per acre. 

A consideration of the above factors raises a number of important 
questions that follow each other in logical sequence. What are the 
factors that determine and indicate the cotton acreage that growers 
plant from year to year? What are the factors that determine and indi- 
cate the probable yield? What are the factors determining the carry- 
over? What change in price may the grower expect, in view of the 
probable total supply, when his crop is ready for the market ? 
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Large industrial concerns find it profitable to employ expert account-. 
ants, statisticians, and economists in order to secure the best answer 
possible to such questions as those suggested above in relation to their 
business. Farms are too small, too widely scattered, and farmers are too: 
poorly organized at present to secure such service for themselves. The 
United States Department of Agriculture and State Colleges of Agri- 
culture are collecting, analyzing, and making such information avail- 
able to growers, which should help the forward-looking producer an- 
swer the above questions for himself. A brief summary of the results- 
of these studies will be given at this point under the following headings :: 

1. Factors affecting yearly changes in cotton acreage harvested. 

2. Relation between gross income from cotton and fertilizer expendi-- 
tures by farmers in cotton states for the following crop. 

3. Relation between world carryover of American cotton and price.. 

4. Factors affecting the annual average price of cotton. 

This review is given not in an attempt to forecast the present price- 
acreage relationship, but to call the attention of cotton growers to in- 
formation which should be helpful in making their plans from year to- 
year. 


Factors Affecting Yearly Changes in Cotton Acreage Harvested 


During the past 25 years the following four factors have given a 
fairly satisfactory explanation of the annual changes in the cotton acre- 
age harvested in the United States: 

1. The average March cotton future price as quoted in December 
one year preceding the year of harvest divided by the index of farm 
product prices of the Bureau of Labor Statistics. 

2. The average March cotton future price in December two years. 
preceding the year of harvest. 

3. Percentage change in acreage for the preceding year. 

4, Trend in the relative profitableness in growing cotton, as com- 
pared with other products. 

Table 1 illustrates how closely the estimated acreage changes, as indi- 
cated by the four above factors, have agreed with actual changes. In 
the past 20 years there have been several price situations comparable to- 
the present one, as in 1910, 1913, 1916, and 1922. In 1922 the 
four factors used indicated an increase in acreage of 11 per cent, but the 
actual increase was 8 per cent, while in 1916 they indicated an increase 
of 9 per cent and the actual increase was 11 per cent. 
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‘ » 1.—Indicated percentage change in cotton acreage in the United States compared with 
ees aa : actual change. (1902-1927)* 


Indicated Per- | Actual Per- Indicated Per- | Actual Per- 
centage Change] centage Change : centage Change] centage Change 
Year in Acreage from] in Acreage from Year in Acreage from] in Acreage from 
Preceding Year| Preceding Year Preceding Year| Preceding Year 
AEs Aree — + 1.5 OUST retscersas —16 —14.7 
1903 baie pies aD =) 4 CWB Sha ane 4219 1 A 
L904 eer +13 +15.1 HOLT eins — 3 — 3.4 
1905; eee —13 —13.1 WOU Stee to + 7 + 6.5 
T90G Aenean +19 +15.7 OUI eta ee on — 7 — 6.7 
USO ioscan Goc — — 5.1 TODO sansa ss +5 + 6.8 
MOOSt amar nc +9 + 9.2 UO Detainees —15 —15.0 
1909 So aera — 7 — 4.5 1922. +11 + 8.2 
LOLORS Rene oie +15 + 4.7 TODS S rieousse ts +11 +12.4 
LOTT es oh ck +13 +11.0 tS YP ee +12 +11.6 
AU eae ro etrad — 8 — 4.9 L926. eee ect +12 +11.5 
VOUS ae aia: +9 + 8.2 SOD6) Fae es +2 SEO 
G14 ee te 0 — .9 LOST Sewer —11 —14.6 


oa a i ae deat ee ee | Ss pS ee ees | ee eS ee a 
*Taken from data supplied by Bureau of Agricultural Economics, U. S. Dept. of Agriculture. 


Relation Between Gross Farm Income from Cotton and Fertilizer Expendi- 
tures by Farmers in Cotton States for the Following Crop 


The cotton grower is interested in the amount of fertilizer likely to | 
‘be used since this item has its bearing on the probable yield per 
acre. Studies of the Bureau of Agricultural Economics show that the 
amount spent by Southern farmers for fertilizer is very definitely re- 
lated to the income derived from the preceding year’s crops, particularly 
from cotton. During the fourteen-year period, 1913-1926, the esti- 
mated value of fertilizer purchased by farmers in the cotton states has 
been approximately one-tenth of the gross farm income from cotton 
and cotton seed. For example, the gross income from cotton and cotton 
seed in 1925 was approximately $1,750,000,000 and the estimated fer- 
tilizer expenditures for the 1926 crop were about $170,000,000. In 1926 
income declined to about $1,300,000,000 and fertilizer expenditures for 
1927 fell to about $110,000,000. 

This relationship logically leads to the conclusion that the amount 
of money realized from the 192% crop of cotton will determine very 
largely the expenditures for fertilizer this year, and since fertilizer 
prices are approximately at last year’s level, the increase in expenditures 
should represent the increase in quantity bought. Judging from prices 
received by cotton growers so far during the 1927-28 season, their in- 


‘come from the 1927 cotton crop may be 12-15 per cent greater than from 
the 1926 crop. 


Relation Between World Carryover of American Cotton and Price, 1921-1927 


The world carryover of American cotton at the end of each season 
since 1920 appears to have been consistently related to the average of 
cotton prices during the 12 months preceding the date of the carryover 
(August 1). For example, last year an average price of 14.74 cents 
(New Orleans, adjusted to 1926-27 commodity price level) was followed 
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by a carryover of 7,800,000 bales on August 1, 1927. This past rela- 
tionship suggests that the carryover this year may be similarly related to 
the average prices during the present season. Thus far this season 
(August-January) the New Orleans price has averaged 19.93 cents, with 
prices falling below 18 cents during the first week in January. In the 
ase of the seasons ending in 1922 and in 1926 when prices averaged 
around 19 cents the carryover was between 5 and 6 million bales. 


Factors Affecting the Annual Average Price of Cotton, 1920-1926 


For the period 1920-26, the yearly average price of cotton appears to 
have been determined very largely by such factors as supply, demand, 
end the general price level. Applying these factors to the present 
season (August 1, 1927, to July 31, 1928) with a total supply of 20.6 
million bales, an average price of about 19 cents is indicated. For the 
first six months of the season (August-January) the price has averaged 
19.93 cents, somewhat higher than the indicated average for the year, 
but prices are now slightly below 18 cents (week ending February 11, 
Nar Orleans). Table 2 2 presents data relative to size of crop, total sup- 
ply, carryover, and the average price for the year for the period 1920-27. 


Table 2.—United States crop, world carry-over, total supply, and average price of cotton for 
the seasons 1920-21 to 1927-28, inclusive.* 


World Carry-over Average Price 
Year, United States of American New Orleans 
August—July Crop Cotton** Total Supply | 1926-27 Price- 
(500-lb. Bales) (Running Bales) level 
Thousand bales | Thousand bales | Thousand bales Cents 
1990-2. Fit 13,440 6,052 19 492 16.55 
1921-22... 7,954 9 ,336 17 ,290 17.92 
1922-23......-.- See: 9,755 5,296 15,05) 25',94 
Te ee SN erie ee 10,140 3,296 13 ,436 30.33 
1924-25... — 13 ,628 2,863 16,491 24 AL 
LODO Se eas 2 16,104 e014 19,718 Loma 
BO AA 7 sieinia nc wn & Cseesy 17,977 5,588 23,707 14,74 
1927-28..... ee 12,789 7,818 20 ,607 19, 93*** 


*Data furnished by Bureau of Agricultural Economics, United States Department of 
Agriculture. 
**Commercial and Financial Chronicle. 
***% Average price August-January. 


Texas Situation 


The estimated acreage of cotton harvested for Texas in 1927 is 
16,270,000 as compared with 18,374,000 in 1926, a decrease of 11.5 
per cent. The estimated production of the crop of 1927 is 4,280,000 
bales as compared with 5,628,000 bales of the 1926 crop, showing a de- 
crease of 24 per cent in the total production for the crop of 1927. The 
estimated amount received by growers for the crop of 1927 is 36 per cent 
greater than that of 1926—$413,020,000 compared with $303,912,000. 
‘The estimated yield per acre for 1927 is 126 pounds. Only four times 
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since 1878 is there a record of a lower average yield per acre for the 
State. 

The factors of production—soil, climate, labor, equipment, etc., vary 
too widely from area to area in Texas to warrant any flat recommenda- 
tion to all cotton growers. In some sections of the State it would be 
difficult to find a profitable substitute for cotton. This applies par- 
ticularly to the sub-humid region of West and Northwest Texas. The 
region lends itself to large-scale, low-cost methods and encourages the 
greatest possible acreage per man. The grain sorghums do well in this 
region and are grown quite extensively, but this crop is not likely to be 
substituted for cotton to any very great extent until much greater use 
is made of it locally for feeding and fattening purposes. In other sec- 
tions of the State, particularly Hast Texas, there is a much wider range 
of substitutes for cotton, but by no means is the same opportunity for 
large-scale production offered. 

It should be recognized that the problem of developing a better bal-. 
anced system of farming in some of our old and important cotton- 
producing areas is complicated by the fact that about 60 per cent of the 
farmers are tenants or share-croppers and are under agreement with 
the owner to plant the entire farm in cotton with the exception of a few 
acres of feed. 

Present indications are for a heavy boll weevil infestation during the 
season of 1928. Boll weevil infestation tends to move in rather well- 
defined cycles, or at least this is the case since 1911. The cycle appears. 
to be about 7 years in length. The years of 1911, 1918, and 1925 were 
years of least infestation, while 1916 and 1921 were years of greatest 
infestation in the two cycles covering the period 1911-1925. If past 
trends continue, the season 1928 should be well up toward the peak of 
another boll weevil cycle. The severity of the infestation in Texas will 
depend very largely upon the weather conditions during May, June, and 
July. Due preparation should be made for combating the weevil, and 
other injurious insects which may appear. 


CORN 


According to the report of the National outlook, the corn acreage in 
1928 probably will show little change from last year. With little change- 
in acreage and with average yields, a crop about equal to that of 192% 
may be expected in 1928. The prices for such a crop, provided it is. 
more normally distributed than in 192%, are more likely to approach 
the average for the 1926 crop than those which have prevailed to date: 
for the 192% crop. Indications are that the feeding demand for the: 
1928 crop will be less than that for the crop of 1927. The pig survey 
and other information point to a decrease in the number of hogs raised! 
in 1928; the number of horses in the country are expected to show 
further reductions; and cattle numbers will show little, if any, creases. 

Corn is produced in Texas almost entirely for local farm consumption 
and for this reason is not so affected by the National situation as those 
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areas which produce a surplus of corn for the market. Texas does not 
produce enough corn for its own needs. So long as this condition exists 
farmers will have to pay a relatively high price for the corn needed to 
make up the deficit. For this reason the Texas farmer, when conditions 
will permit, can much better afford to grow his own supply than to buy it. 

The corn acreage harvested in Texas declined from 1908 to 1925, 
going from 7,854,000 acres in 1908 to 2,957,000 acres in 1925. The 
past two years show substantial increases in the acreage devoted to this 
crop—3,844,000 acres for 1926 and 5,189,000 acres for 1927. The out- 
look for livestock is favorable. Farmers cannot take the greatest ad- 
vantage of this situation unless an ample supply of grain is produced 


for feeding purposes. 
GRAIN SORGHUMS 


The grain sorghum crop, though relatively new, ranks third in value 
among the crops produced in the State. Texas leads in grain sorghum 
acreage and production, growing almost one-half of the grain sorghums 
produced in the United States. The bulk of the acreage is planted in 
the northwestern counties, where the annual precipitation ranges from 
15 to 25 inches. The substations of the Texas Agricultural Experiment 
Station at Chillicothe, Spur, and Lubbock have done much to introduce, 
develop, and expand the growth of the crop. 

The crop of 1927 is estimated at 55,734,000 bushels. Of this crop, 
about 60 per cent was harvested for grain and the remainder was cut 
whole and used for feed. In surplus years much of the crop is shipped 
to other states and abroad. Large quantities go to California for use 
in poultry feeding. 

In this connection last year’s outlook called attention to the possibility 
of utilizing more of our surplus grain sorghums for feeding and fatten- 
ing purposes. Such a possibility should be re-emphasized this year. A 
number of feeding experiments by the Texas Agricultural Experiment 
Station show that grain sorghum is equal to corn for fattening purposes. 
Texas produces more feeder cattle than any other state, and at present 
the greater number of these feeders are shipped to the corn belt to be 
finished. The high purchasing power of beef and the relatively low 
purchasing power of grain sorghum offer a good opportunity for feeding. 


WHEAT 


National agricultural outlook summarized: 

1. Present indications are that with average or better than average 
yields, another large world crop of wheat will be harvested in 1928. 
There has been a 10 per cent increase in the area seeded to winter wheat 
in the United States and increases in all foreign countries reporting 
to date. 

2. The world’s carry-over of old wheat at the end of the year July 1, 
1928, is likely to be slightly larger than last year. World production, 
exclusive of Russia and China, is estimated to be about 3,543,000,000 
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bushels compared with 3,421,000,000 last year, an increase of 122,000,000 
bushels. The supply of world wheat on hand at the beginning of the 
year was about 56,000,000 greater than at the beginning of the 1926-27 
season. This would indicate an increase of about 178,000,000 bushels 
in the total supply of wheat for the season. This, however, is offset to 
some extent by the poor quality of the crop in some countries and re- 
duced supplies from Russia. 

3. Unless there is a heavy winter killing in hard winter wheat areas, 
any material increase in the acreage of hard, red spring wheat in the 
United States will further tend to increase the world supply and probably 
reduce returns to growers as compared with 1926 or 1927. 

The prospects of a wheat crop in Texas are not as promising as for 
the corresponding date of last’year. The Department of Agriculture in 
its December 1 report indicated a condition of the wheat crop for that 
date of 73 per cent of normal as compared with 85 per cent on December 
1, 1926. The same report shows that a total of 2,629,000 acres were 
seeded to wheat in the fall of 1927, against a total of 2,322,000 in the 
fall of 1926, or an increase of slightly above 13 per cent. 

Wheat production in Texas is undergoing a very significant change, 
particularly in the wheat area of the great plains of the northwestern 
part of the State. This change is being brought about through a greater 
use of tractor power and the introduction of the combine for harvesting. 
The number of combines has increased from a very few in 1919 to about 
3,000 at present. The further development of these large-scale methods 
should contribute to the stability of the wheat-producing area since they 
enable the grower to profit most from favorable years and help him to 
make the best of unfavorable years. Crops of low yields may be har- 
vested at a profit to the grower with combines, whereas with the header 
or binder method he would not be able to harvest at all, or if so, at a 
loss. 

OATS 


The average farm price of oats in the United States on December 1 
was 45 cents per bushel as against 40 cents on the same date last year. 
This increase in price is due largely to low yields, which have been 10 
per cent below average for two successive years. Even at recent levels 
_ the relative price of oats is one of the lowest of farm products. The 
National outlook states that should an average crop of good quality 
grain be obtained this year the market situation is likely to be less 
favorable. 

The acreage of winter oats in Texas has been badly damaged and no 
doubt there will be a high percentage of abandonment. Farmers may 
well consider the possibility of spring oats to replace the abandoned 
winter acreage, especially in localities where spring oats do well. The 
farmer who has livestock should not overlook the importance of an ample 
supply of grain. Hither oats or corn is a good crop to grow on land 
badly infested with cotton root rot. 
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CITRUS FRUITS 


The dominant feature of the 1928 citrus outlook is the continued 
marked increase in the bearing acreage of grapefruit and oranges. The 
indications for the years just ahead are that whenever a good crop of 
either oranges or grapefruit is produced it will be marketed at prices 
considerably below that of 1927. Altogether, the outlook does not 
favor additional plantings. 

The estimated bearing acreage in California oranges has increased 
steadily from 10,700 in 1914 to 105,500 in 1928 but, according to the 
National outlook, is expected to remain stationary for the next three 
years. Both Florida and Texas have large acreages of non-bearing 
trees. Grapefruit trees of bearing age have about doubled in Florida 
since 1919. 

According to information furnished by H. H. Schutz, Statistician, 
Bureau of Agricultural Economics, the planting of citrus fruit in Texas 
continues on a large scale, not only in the Lower Rio Grande Valley, 
but in the Laredo district, in Bee County, and elsewhere. In the 
Valley alone, it is conservatively estimated that there are 6,000,000 
citrus trees set out in orchards and planting is progressing at the rate 
of at least a million trees a year. With an average of 70 trees per acre, 
600,000,000 trees represent about 86,000 acres of citrus orchard. Apply- 
ing the average production in Florida and California of 1.5 to 2 boxes 
per bearing tree (six years old or over) to our present plantings, a large 
increase in production for the next five or six years is indicated. 

To quote from the National outlook: “An outstanding development 
in the grapefruit situation is the marked increase in shipments to the 
United Kingdom. In 1927, about 400,000 boxes were shipped as com- 
pared with 150,000 in 1926; 140,000 in 1925; and 50,000 in 1924. This 
increase would indicate that the English consumer is rapidly developing 
a taste for grapefruit. This demand will doubtless grow if small fruit 
of good quality is provided.” 


BEEF CATTLE 


The outstanding features of the National beef cattle outlook are: 

1. It seems probable that the industry is now at the low point of the 
production cycle. These cycles usually extend over a period of 14 to 16 
years. Previous low points in production occurred in 1898 and 1912. 

2. ‘The number of cattle and calves on farms and ranges January 1, 
1928, was 2 per cent smaller than a year earlier, and was the smallest 
number since 1912. 

3. ‘The market supplies of cattle in 1928 will probably be 6 to 10 
per cent smaller than in 1927. 

4. It seems reasonably certain that prices of slaughter cattle will 
average higher than in 1927. 

5. Stocker and feeder cattle are expected to enjoy a good, active 
market in 1928 with average prices for the year above those of 1927. 
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The Situation in Texas 


The relatively strong position of beef cattle for the past two years 
with the favorable prospects for the next few years has done much to 
renew confidence in the beef cattle industry in the State. A feeling of 
optimism exists among both cattle raisers and breeders. 

In keeping with the rest of the country, Texas showed a reduction 
in the total number of all cattle. The total estimated number as of 
January 1, 1928, was 5,607,000 as compared with 5,841,000 January 1, 
1927. This is a decrease of 4 per cent, and since the number of milk 
cows and heifers remained, about the same, the decrease must have taken 
place very largely in the number of beef cattle. 

According to recent livestock reports for the state, cattle continue in 
fair to good condition. The February 1 condition of cattle is reported 
at 84 per cent as compared with 85 per cent on January 1, and 84 per 
cent, the February 1 average of the past five years. The condition of the 
ranges on February 1 was 81 per cent compared with 82 per cent a 
month previous and 81 per cent, the five-year average on February 1. 

Conditions are favorable to a large calf crop this year. Last year’s 
calf crop amounted to 69 per cent of the number of cows on hand. ‘The 
average for the past five years has been 67 per cent. 

The number of cattle shipped out of the State during 1927 totaled 
1,039,000 head as compared with 814,000 shipped out during 1926. Of 
the number shipped out during 1927, 51 per cent were steers, 24 per 
cent cows and bulls, 21 per cent calves, and 4 per cent heifers. The 
increase of 200,000 in shipments out was principally steers and calves. 

It is significant to note that while shipments out increased materially 
our shipments in during the year was 215,000, almost double the number 
brought in during 1926 and 1925, and nearly three times the importa- 
tions of 1924 and 1923. The increase has been mostly cows and calves. 
The small per cent of heifers going out and the increase of cows and 
calves coming in indicate an effort to re-stock. 

Cattlemen are likely to enjoy relatively high prices until breeding 
herds can be rebuilt to overcome the shortage. If the past may be relied 
upon as a guide, four to six years at least will be required in which to 
do this. Growers can take greatest advantage of the situation by keep- 
ing their herds culled to a high point of production, and looking well to: 
keeping costs down to a minimum. Those going into the business 
should bear in mind that we are probably at the low point in the pro- 
duction cycle and are due to see an upturn in this cycle with its inverse 
effect on prices. 

SHEEP AND WOOL 


The National outlook for sheep and wool summarized : 
Sheep: 


1. The number of sheep in the United States continues to increase 
and prospects indicate a larger lamb supply for 1928 than for 1927. 
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2. Consumer demand for lamb is not likely to improve sufficiently to 
offset the prospective increase in production. 


Wool: 


1. The outlook for wool appears favorable. 

a. Supplies abroad are light. 

b. Domestic prices of wool are below the tariff differential 
from foreign prices. 

ce. The average price received by producers in the United 
States for 1927 was 30.7 cents compared with 32.5 cents 
for 1926 and 38.5 cents in 1925. Domestic prices 
showed considerable strength during the last half of 
1927 with an upward trend. 

d. No further recession in general business conditions seems 
probable in the near future. 


The Texas Situation 


The year 1927 showed a continued rapid increase in the number of 
sheep in Texas. According to estimates of the Bureau of Agricultural 
Economics the number of sheep on farms and ranches in Texas January 
1, 1928, was 4,593,000 as compared with 4,242,000, January 1, 1927, a 
gain of 351,000 head. The industry is extending westward into the 
cattle country and also eastward into the farming areas. 

A favorable winter has left the flocks in fairly good condition and a 
good lamb crop is expected. The dry condition of the ranges has been 
improved by recent rains, but more is needed. ‘The condition of the 
range for February 1, 1928, was reported at 79 per cent as compared 
with 84 per cent a month ago and 93 per cent on February 1,1927. The 
condition of sheep was 88 per cent on February 1, 1928, as compared 
with the past four-year average of 90 per cent. 

It is estimated that fully 500,000 sheep were shipped out of Texas 
during 1927, more than in any of the four years preceding. The num- 
ber shipped in was 30,000 head or practically the same as in 1926. 

Texas is first among the states in the production of wool. The total 
annual production has increased gradually from 18,200,000 pounds in 
1920 to upwards of 27,000,000 pounds in 1927. 'The significant feature 
of our wool production has been the gradual increase in the weight of 
fleece from 7.0 pounds in 1920 to 8.1 pounds in 1927. 

Sheepmen in considering their future plans would do well to keep 
in mind that the purchasing power of sheep reached a high point in 
1925 and has been declining since. But the fact that the present trend 
is downward should not be interpreted to mean that sheep will not be 
profitable or should not be expanded in the areas well suited to the pro- 
duction of sheep. at a low cost, and particularly sheep of the fine wool 
breeds. Even though the trend of the purchasing power of sheep is 
downward it is higher than the purchasing power of all farm products. 
The Agricultural Situation in Kentucky, published January 1, 1928, 
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states that “during the last 10 years the purchasing power of sheep, 
lambs, and wool exceeded the purchasing power of all farm products 
by 8 per cent, 32 per cent and 40 per cent, respectively.” 

Economies in production are always in order and to be desired, but 
when the production cycle of sheep continues on the upswing and the 
trend of prices is downward, particular emphasis should be placed on 


low-cost methods. 
MOHAIR 


The outlook for mohair is much better than it was a year ago; pro- 
ducers are again warned, however, not to expand production more 
rapidly than can be absorbed by the domestic market. 

The outstanding features of the present situation, as compared with 
last year, are summarized in the National outlook as follows: 

1. A great reduction in imports of foreign mohair, 

2. A great reduction in stocks of foreign mohair on hand at customs 
warehouses. 

3. A large increase in the foreign consumption of mohair. 

To quote from the National outlook: “Consumption of mohair in 
the United States is said to be continuing at a fairly steady rate, though 
at present somewhat below the level of a year ago. Imports for con- 
sumption in the first three quarters of the year amounted to 4,172,000 
pounds compared with 6,715,000 pounds for the corresponding period 
of 1926. The bulk of our domestic chp has been consumed, leaving only 
a moderate carry-over of domestic mohair.” 

Angora goat raising and the production of mohair is confined very 
largely to the Southwest and particularly to Texas. More than 80 per 
cent of the annual production of mohair in the United States is pro- 
duced in Texas. The greatest concentration of this production is in the 
Edwards Plateau, of which Sutton and Edwards counties are typical. 
The topography and vegetation of this region are well suited to the rais- 
ing of goats. Much of the area is rough and stony, but generally well 
covered with liveoak, shinoak, and other brush on which goats browse. 
The introduction of Angora goats in this region has done much to 
balance and stabilize the livestock industry in this section of the State. 

The number of goats has increased in the state from 1,665,000 in 
1923 to 2,544,000 January 1, 1928. At the present, goats are increas- 
ing in the Trans-Pecos region in Terrell, Brewster, Presidio, and Pecos 
counties. 

A favorable winter has left the flocks in fairly good condition. The 
condition of sheep and goat ranges was reported at 79 per cent February 
1, 1928, as compared with 84 per cent a month ago and 93 per cent 
February 1, 1927. The five-year average range condition, as of February 
1, is 87. The condition of goats on February 1 was 88 per cent as 
compared with 8% per cent a month ago, and with the four-year average 
of 90 per cent. 
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HOGS 


The hog situation is not as optimistic as that for the other livestock 
enterprises, and certainly is not such as to warrant general expansion in 
hog production at this time. 

The significant facts in the National outlook are: 

1. The December, 1927, pig survey indicated an increase of 11 per 
cent in the fall pig crop of 1927 over that of 1926. This same survey 
indicated a decrease of 6 per cent in the number of sows to farrow in 
the corn belt in the spring of 1928 compared with the spring of 1927. 
The present low level of hog prices indicates a larger reduction. 

2. Production of hogs in Great Britain and on the Continent in- 
creased greatly in 1927, resulting in greatly reduced prices for hog 
products in European markets. The number of brood sows in the 
principal foreign countries was 20 per cent larger in 1927 than in 1926. 

3. No material improvement in the demand situation is expected 
until after November 1, 1928, and only then provided farmers carry 
out the reduction in the next spring pig crop that is indicated by the 


fall survey. 
The Situation in Texas 


The number of hogs on Texas farms has increased 37 per cent over 
that of two years ago. The estimated number of hogs on Texas farms 
. January 1, 1928, was 1,375,000 as compared with 1,250,000 in 1927, and 
1,062,000 in 1926. The number at present is 1,000,000 less than in 
1920. 

Present and prospective hog raisers in Texas might do well to give 
some consideration to long-time price trends. It is generally conceded 
that hog prices tend to move in cycles, shorter than for either beef 
cattle or sheep. The upswing in this cycle is for a period of about two 
years and the downswing slightly more than two years in length. Re- 
ceipts seem to respond more readily to high prices than to low prices. 
Hog prices reached a high point in June, 1926, and have been declining 
since. Applying the theory of the cycle, hog prices are’expected to 
start on the upturn in the latter half of 1928 or in the early part of 1929. 

The present downward trend in hog prices should not be interpreted 
as a bad time to be in the hog business, nor does it mean that farmers 
should drastically curtail their production; in fact, those favorably situ- 
ated might well consider expansion. The main fact to remember is that 
much more efficient methods will have to be practiced in order to show 
profits comparable with those of 1926. ‘Texas farmers should produce 
at least their own pork and enough in addition to supply local con- 


suming centers. 
HORSES AND MULES 


Farmers are warned again in the National outlook that they cannot 
expect to replace their work stock a few years from now at present low 


prices. 
The total number of horses and mules has decreased about 4 per cent 
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in each of the past two years and one-fifth since January, 1920. The 
number of colts in recent years is about sufficient to maintain approxi- 
mately 11,000,000 horses and mules; on the farms of the United States 
there were 20,107,000 horses and mules January 1, 1928, 22,214,000 in 
1925, and 25,323,000 in 1920. 

The low price of cotton in 1926 and the reduced acreage in 1927 
made the farm demand very dull for horses and mules. This fall there 
has been a heavy movement of horses and mules into the South and at 
higher prices. Market receipts at the stockyards of Fort Worth, Okla- 
homa City, Memphis, Montgomery, and Atlanta for October and Novem- 
ber, 1927, were 46,670 head as compared with 10,385 last year. 

A further decline in the number of horses and mules, finally resulting 
in much higher prices, seems inevitable. At such a time the shortage 
will be felt most keenly by states like Texas that import most of their 
work stock. This suggests the opportunity, where farmers are favor- 
ably situated, of raising a few mules to replace their old ones or a few 
for sale, 

DAIRY PRODUCTS 


General Situation as Indicated by National Outlook 


The position of the dairy industry appears, on the whole, to be fully 
as strong as it was a year ago. There has been a slight increase in the 
number of cows being milked, and the total young stock on hand Jan- 
uary 1, 1928, is considered no more than sufficient for normal replace- 
ment. The generally favorable outlook for dairying is shared by prac- 
tically all sections of the country. The noticeable features of the de- 
velopment in the South is increasing consumption and the use of more 
efficient methods. Areas that are growing into dairying may hope for 
fairly steady expansion with satisfactory returns. 

Storage stocks of butter reached a record level of 163,700,000 on 
September 1; also stocks of condensed and evaporated milk became 
heavier than usual. Most of the extra accumulation of butter has now 
been worked into consumption without material effect on prices, and 
the stocks of concentrated milk have not affected markets unfavorably. 
Cheese stocks on January 1, 1928, were 12 per cent lower than a year 
earlier. This decline is caused very largely by the enlarged demand for 
fluid milk and sweet cream and shifts in production in states like Wis- 
consin to meet such a demand. 

In addition to domestic production, and in spite of prevailing tariffs, 
the equivalent of almost a billion pounds of milk were imported. Cheese 
forms the largest item of dairy imports. 


Texas Situation 


No increase in the number of cows and heifers is shown for Texas 
farms. The number for both January 1, 1928, and 1927, is 936,000 
head. Heifers one to two years old declined from 194,000 head in 1927 
to 184,000 head in 1928. 
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Recently in Texas, and particularly following the unsatisfactory 
prices of cotton in 1926, farmers have been encouraged to expand the 
dairy industry. With the present fundamental shortage in dairy cows 
this seems to be justified, and especially so for those areas where ample 
feed and pasturage is available. A few cows offer one of the best 
possibilities of developing a balanced system of farming. ‘There are 
undoubtedly a number of farms in the state where a few cows could be 
kept with very little extra expense since they would utilize labor that 
would otherwise be wasted, and forage that would find a very poor 
market. The steady income from such an enterprise, even though it 
be small, should do much to stabilize the finances of the community and 
increase its purchasing power. 


EGGS AND POULTRY 


The National outlook states that the number of hens and pullets on 
January 1, 1928, probably was not much different from that of January 
1, 1927, and that conditions indicate that egg production will be about 
the same in 1928 as in 1927. Holdings of dressed poultry on January 
1, 1928, were considerably lighter (27,000,000 pounds) than on the cor- 
responding date of a year ago. The peak holdings of shell eggs on 
August 1, of 10,700,000 cases were reduced to 879,000 cases by January 
1,1928. This figure is 534,000 cases below the five-year average. Hold-- 
ings of frozen eggs for 1927 were very heavy and are still 13,000,000 
pounds above last year and 18,000,000 pounds above the five-year average 
on January 1. 

The egg outlook is considered more favorable to producers than a year 
ago because of smaller holdings of shell eggs on January 1, and the © 
favorable outcome of the storage deal during the past year. 

Judging from current receipts, and from the relatively low storage 
stocks, poultry prices are likely to be better during the first half of this 
year than for the corresponding period of last year. 

Texas producers are being urged to place special emphasis on quality 
production both for eggs and for poultry. In this connection the im- 
portance of the seasonal relationship of production to prices should be 
kept constantly in mind. According to the United States Department 
of Agriculture Yearbook, 1926, the heaviest production of eggs as shown 
by the average receipts for 1921-1925 on five principal markets occurred 
in March, April, and May, for which months the estimated prices re- 
ceived by producers are lowest. Heaviest receipts of live and dressed 
poultry occur in the fall, at which time prices are lowest. Producers 
who are in a position and are willing to take advantage of these seasonal 
variations, should find it profitable to do so. 


TURKEYS 


According to a report issued by the United States Department of Agri- 
culture, October 24, 1927, the 1927 turkey crop was about 5 per cent 
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smaller than that of 1926. All of the states east of the Rockies, except 
Texas, show a smaller production than for 1926. In Texas, which is by 
far the largest producer of turkeys of all the states, the estimated pro- 
duction in 192% was 12 per cent larger than in 1926. According to 
estimates of J. Austen Hunter, Market News Specialist, State Depart- 
ment of Agriculture, the movement of dressed turkeys in Texas for this 
season was 1,400 cars compared with approximately 1,200 a year ago. 

The cold-storage holdings November 1, 1927, amounted to 4,161,000 
pounds as compared with 1,773,000 pounds for the corresponding date a 
year ago. On January 1, 1928, the amount in cold storage was 9,343,000 
as compared with 10,820,000 pounds a year ago. Cold-storage holdings 
reached a peak of 12,165,000 pounds on February 1 of last season and 
moved out to 4,161,000 pounds by November 1. At this time there was 
an unusually large amount of frozen poultry in storage. That cold- 
storage turkey holdings are about 1,500,000 pounds lighter than a year 
ago, and the holdings of dressed poultry much hghter, give reason to 
believe that turkey holdings will move out and work down to a reasonable 
figure by the time our 1928 crop is ready to market. 

Prices during the past two seasons have been very satisfactory to 
Texas growers. The country-point price for the 1927 crop probably 
averaged 25-26 cents. Prices received,for the 1926 crop were about the 
same as for 1927, probably slightly higher. Prices for the 1928 crop 
will depend quite largely on the size of the crop produced and the extent 
to which cold-storage holdings clear out by the time it goes onto the 
market. A very favorable factor in last year’s turkey deal was the fact 
that 19 of the 23 major turkey-producing states produced fewer turkeys 
than in the preceding year. This was due largely to an unusually cold 
and late spring over most of the area east of the Missouri River. 

Texas growers have an advantage in the early market over production 
areas farther north that is worth developing to the very greatest extent. 
It is a case where the early, well-matured bird meets with least competi- 
tion in the market. id 
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SYNOPSIS 


During the past ten years there has been an enormous increase in cotton 
production in Northwest Texas, due partly to the fact that soil and climatic 
conditions in this region are favorable for large-scale operations. Usually, 
killing frosts occur in November, and invariably the weather is cold and 
unsuitable for picking cotton during the latter part of the harvest season. 

For a number of years, it has been a common practice to snap or hand- 
strip cotton after frost, as the plants usually shed their leaves soon there- 
after, and the stems become too brittle for picking without pulling the 
entire burr. During seasons of adverse weather conditions, low prices for 
cotton and scarcity of labor, with consequent high charges for picking and 
hand-snapping, made a more rapid and economical method of harvesting 
cotton imperative. The sled method has been developed under these con- 
ditions and has been used quite successfully during several seasons. 

During the 1927 harvest season, very little sledding was done as cotton 
prices were comparatively good, cotton pickers for hand-picking were avail- 
able, and weather conditions were such that the plants did not shed their 
leaves soon after the first killing frost. Leaves and old burrs were mixed 
with the open cotton, thereby increasing the weight of the mass required 
to make a bale of cotton. According to the ginners’ figures in 1927, to 
make a 500-pound bale of cotton required 1400 pounds of picked cotton, 
2100 pounds of snapped cotton, and 2900 pounds of sledded cotton. 

The cost of harvesting and ginning sledded cotton is shown to be approxi- 
mately $10 per bale less than for picked or snapped cotton, but the pre- 
vailing penalty of about $10 per bale for sledded cotton did not justify the 
little advantage secured by sledding during the 1927 season, since labor 
was available for harvesting by the other methods. Small particles of 
leaves adhering to the lint and immature or discolored fiber mixed with the 
good cotton, are some of the factors responsible for the difference in grade. 

Despite the fact that snapped and sledded cotton is usually lower in 
grade than picked cotton, much depends upon crop and harvesting condi- 
tions. The best grade of snapped cotton, which is comparatively free from 
trash and immature and discolored fiber when harvested, frequently can not 
be distinguished from picked cotton after it is ginned, and later in the 
season there is frequently little difference between picked and sledded 
cotton. 
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For a good many years the harvesting of cotton by other than hand 
labor has had the attention of mechanically inclined persons, with the 
result that our patent office has given many patents on various devices. 
The majority of the machines were developed around the idea of picking 
the cotton from the boll in a manner somewhat similar to that of human 
hands. A great deal of time and money has been involved in the 
development of this machinery. However, it did not seem to gain much 
in popular favor until recently when the economic conditions relative 
to labor and price forced the farmer to become alive to the need for a 
cheaper and quicker method of harvesting his crop. 

When economic conditions are ripe for the giving birth to a new 
machine or method of doing things, it has a way of happening because 
those that use it are in a frame of mind to receive it and any minds 
go to work on the problem. 

This was much the condition in 1926 in West Texas when mechanical 
harvesting of cotton got such a boost. This unexpected development 
came in a place wholly unlooked for and it took an absolutely new turn. 
Up until this time the methods of attacking this problem as pointed out, 
were along the line of pickers; while the West Texas cotton farmer 
turned to the mechanical stripping of the open and unopened bolls, as 
his way of gathering the crop. The stripping device was called a cotton 
sled. 

DEVELOPMENT OF THE COTTON SLED 


The first attempts at stripping cotton bolls by mechanical means 
probably were made in 1914. Conditions at that time were ideal to 
develop such an innovation. A large yield was produced, the price 
was very low, making the cost of hand-picking too great to leave any 
profit. The first attempt at stripping was done by use of a picket fence. 
The picket fence such as used in this country is made of wooden pickets 
that are held together with several strands of wire. The picket fence 
was pulled by a team across the cotton rows, stripping off the bolls. 
When this cotton was taken to the gin, it was refused on account of its 


1Cooperative project with U. S. Department of Agriculture, Texas Agricultural Hxperi- 
ment Station, and School of Agriculture, of A. and M. College of Texas participating. 

2Superintendent Substation No. 8, Lubbock. 

8Junior Agricultural Engineer, Division Agricultural Engineering, Bureau of Public 
Roads, U. S. Department of Agriculture. 


“Professor Agricultural Engineering, School of Agriculture, A. and M. College of 
Texas. 
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having too much trash and many unopened bolls, which would not allow 
the gin to successfully handle it. The farmers who attempted this re- 
fused to be so easily discouraged on this road of progress, and took the 
cotton to a thresher and had it threshed. This threshing broke open 
the unopened bolls and removed some of the trash, and it was then Te- 
turned to the gin and handled more satisfactorily. 


Fig. 1. Finger type sled. 


Following this there was developed what is known as the cotton sled. 
The word “sled” is a misnomer, because what the device really does, is 
to strip the bolls from the cotton plant—so it is, in fact, a. stripper. 
However, it goes by the name of a cotton sled because at first the device 
was not equipped with wheels, but was mounted on runners. 

The first sleds constructed were necessarily very crude. Wooden teeth 
24 to 30 inches long, set rather close together, were attached at an open- 
ing in the center of the front end of a “pox. This box was mounted on 
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runners. The driver rode in the box and raked the bolls back from the 
opening as they were stripped from the stalk. 

For a number of years following the development of the cotton sled, 
the gins were not equipped with satisfactory gin-cleaning machinery 
and the farmers continued to run the sledded cotton, which was mostly 
bollies, through a thresher before taking it to the gin. In some cases, 
the thresher was stationed near the gin and operated as an auxiliary unit. 
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Fig. 2. Details of finger-type cotton sled. 


As cotton production in West Texas increased, there arose an insistent 
demand on the part of the growers for a satisfactory method of handling 
the immature or bollie* cotton. This demand was ably met by the 
manufacturers of cotton-gin equipment; and the gins of this section are 
today equipped with adequate cleaning and burr-extracting devices. 

Much of the prejudice on the part of ginners against machine-stripped 
cotton was overcome in the harvest of 1926, when it was found that a 


*Unopened cotton bolls. 
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better sample was obtained from the mechanically stripped* cotton than 
from the hand-stripped, due to the fact that so much of the dirt was 
eliminated by the continued handling of the cotton before it reached 
the gins. 

From 1914 to 1926 the development of the cotton sled was relatively 
slow. ‘There were a number made and used, particularly for gathering 
bollies+ in such seasons as 1919 and 1920, but conditions were not such 
as to lead to their rapid development. Gin manufacturers, however, 
made rapid strides in the development of cleaning machinery during this 


Fig. 3. Two-row cotton sled (Finger Type). 


period. Conditions, in 1926, were favorable to a very rapid develop- 
ment in the mechanical harvesting of cotton. 

That year more sleds were built than ever before. In counties where 
cotton sledding was done on any large scale, every local blacksmith was 
pressed into service as a builder of this new device, and many farmers 

*Stripped cotton is cotton pulled from the plant either by hand or mechanical means, 


no effort being made to gather each boll separately or separate the open from the un- 
opened bolls. 


yUnopened cotton bolls, 
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planned and built their own sleds. Consequently, it was to be expected 
that with all these various agencies working on the construction of a 
new machine improvements would be made which would result in the 
development of a more satisfactory stripper. 


Types of Strippers or Sleds 


The development of these home-made strippers or sleds brought forth 
two principal types—the finger and the slot. 

A finger-type sled is shown in Fig. 1. This, it will be noted, 
built on runners. The fingers are made of square bars of steel which 
are placed close together. A detail drawing for this sled is shown in 
Fig. 2. 


eS Sow 


Fig. 4. Four-row cotton sled (Finger Type). 


There is no standard design for these, as they have been constructed 
by local artisans. The finger type is a modification of the picket-fence 
idea, and is used to a larger extent in Northwest Texas than is the slot 
type because of the small stalk growth of the cotton plant in this area. 
Both types are built on sled runners, but wheels are often attached to: 
decrease the draft. The sled box usually is about 4 feet wide, 3 feet 
deep, and 8 feet long. These sleds are commonly drawn by 2 horses, 
with the singletrees attached to the sled runners by short pieces of chain 
or wire cable, though a cultivator hitch is often used. As the cotton is 
stripped from the plants, a fork rakes it back from the fingers into the 
box. The sledded cotton usually is piled on the ground but may be 
loaded directly into a wagon or truck and hauled to the gins. 

On the finger type of sled, the front end of the box either is open or 
has a sufficient opening for the stripper fingers. The fingers, 8 or 
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more in number, are bolted or welded to a piece of strap iron which 
may be fastened rigidly to the sled but which usually is hinged to the 
box so the points can be raised or lowered as desired. Measurements 
taken of a number of sleds show a wide variation in the size, length, and 
spacing of the teeth, but they are usually made of one-half inch square 
iron bars, about 2 feet in length and spaced one-half inch apart, with 
the front ends rounded and turned up slightly so as to shde along the 


Fig. 5. Cotton sled (Finger Type) with stripped cotton in box. 


ground. Some sleds made with fingers 3} feet or more in length have 
worked satisfactorily. Such fingers are made of one-half by one and 
one-half inch bars laid flat, or of small T bars. Long fingers set at a 
small angle with the horizontal, strip the cotton from the plants in a 
more natural position, and clogging of the throat is less likely to occur 
than is the case with the shorter fingers. The fingers are usually set 
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to operate at about 14 degrees with the horizontal, but measurements 
show a variation ranging from 9 to 20 degrees. 

The finger-type sled, as shown in Figures 1 and 2, is made of heavier 
material than is commonly used. The 2”x8” runners and heavy frame 
add considerable weight to this harvester. The sled box is usually made 
of slats with slots between such that some of the dirt and trash may sift 
out, though a section of the floor through the center of the box is made 
tight, to prevent the stalks from pulling the cotton through the bottom 
of the box. 

It is possible to build these finger-type sleds in multiple rows. Figure 
3 shows the sled which is built for two rows. It will be noted that this 
sled has wheels at the back, which will make it of lighter draft. Figure 


Fig. 6. Sledding scene in Northwest Texas. 


4 shows the sled which was built to handle four rows at a time. It is 
also mounted on wheels. The majority of sleds are built, however, to 
handle one row at a time. Figure 5 shows a close-up picture of a one- 
row stripper with its box partly filled with cotton. Figure 6 shows a 
typical cotton field scene in West Texas during the time cotton is being 
sledded. It will be noted that the leaves have all been blown off the 
plants, that the cotton is well opened, and that the plants are small. 

The slot-type sled differs from the finger type in that the stripping is 
done by a narrow slot which runs through the center of the sled from 
front to rear. The floor of the box is made i in two sections allowing for 
a space of two or more inches between the sections, except in front, where 
the corners are rounded off to form a throat, as shown in Figures 7 and 
8. Two 2 by 4’s about 2 inches apart—one on each side of the slot—are 
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fastened to the floor just back of the throat and extend, usually in a 
parallel position, to the top of the box at the rear just over the slot in 
the floor. The opening between the 2 by 4’s is sufficient to allow the 
cotton plant to pass through and the stripping action is secured by ad- 
justable strap iron strips fastened by the 2 by 4’s, thus reducing the 
slot to about # inch in width. The 2 by 4’s are usually placed so that 


LY 


Fig. 7. Slot-type sled. 


their upper sides slope away from the slot, thus permitting the cotton to 
fall into the box on each side of the strippers. 

Many of the slot-type sleds are made with the floor boards extending 
several inches forward so that a part of the throat may be formed in 
front of the sled box, allowing for more space in the box for cotton. 
This construction has the disadvantage, however, in making it harder to 
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keep the sled on the row, for if the team should move to one side, the 
back of the throat, which is near the front of the sled, is immediately 
pulled off the row. When the throat extends some distance back in the | 
box, a slight pull to either side does not cause the sled to swerve from 
the row. 

This type of sled is best adapted for use in rank cotton. When the 
plants get too large, it is found that the finger type clogs up badly and 
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Fig. 8. Details of slot type cotton sled. 


does not seem to be able to handle the situation satisfactorily. Most of 
the commercial cotton strippers have followed the slot type. As far as 
can be learned there have not been, up to this time, any multiple-row 
slot-type harvesters built. There are, however, no unsurmountable diffi- 
culties in the development of multiple-row machines of this type. The 
finger-type sleds seem to work best where the cotton plants are dwarfed. 
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Commercial Strippers 


The farm-machinery manufacturers did not seem to take much inter- 
est in the possibilities of stripping cotton until after the rapid develop- 
ment of this device by the farmers in 1926. During the season of 1927 
quite a number of commercial strippers were on the market or well 
along in the experimental stage. 


Fig. 9. Cotton stripper with roughened snapping rolls. 


Nearly all of the commercial cotton strippers which appeared in 1927 
were built around the slot-type principle. There were two distinct 
developments. The one that was the most popular consisted of making 
the sides of the slot revolve by using rollers of some character. These 
rolls were roughened (Fig. 9), twisted (Fig. 10), or spiked (Fig. 11) ; 
the latter idea came from the snapping rolls of a corn harvester. The 


MECHANICAL HARVESTING OF COTTON IN NORTHWEST THXAS 15 


other development was accomplished by the use of an endless chain, with 
lugs on it (Fig. 12). This idea came from the corn harvester and 
really was an attachment for the corn harvester. 


Fig. 10. Cotton stripper with twisted snapping rolls. 


Most of the commercial machines had boxes at the rear of the machines 
ip which the harvested cotton was placed. The cotton is conveyed to 
this box by various mechanical means. 


Harvesting Losses 


Tests made of a number of sleds and stripper harvesters show that the 
loss from these machines, excluding cotton on the ground previous to 
harvesting, was about 9 per cent (see Table 1). Some, however, were 
operating with a loss of only 4 to 5 per cent while others were losing as 
much as 15 to 16 per cent. As very little mechanical harvesting was 
done during the 1927 season, it was impossible to secure a sufficient 
number of tests to determine the relative losses incident to the different 
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types of sleds or stripper harvesters. Moreover, nearly all of the stripper 
harvesters were in the experimental stage. So far as the data show, 
however, there was no marked difference as to type of sled or stripper, 
though the well-constructed, home-made sled was found to be very ef- 
fective in removing the cotton from the plants. Practically all of the 
harvesters tested were operating in fields in which a part of the crop 
had been picked. With only a small quantity of cotton on the plants 
to harvest, the loss in per cent might be high, yet the loss in pounds per 
acre would be small and would probably not materially affect the yield. 


‘ 


Fig. 11. Cotton stripper with spiked snapping rolls. 
Cost of Harvesting and Ginning 
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ue approximate costs of harvesting and ginning cotton for the year 
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1927 in Lubbock County are shown in Table 2; the weights required to 
make a 500-pound bale being 1800, 2100, and 2900 pounds, respectively, 
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for picked, snapped,* and sledded cotton. These gin figures correspond 
rather closely with those of 1926. 


Table 1.—Harvesting losses from mechanical harvesters.* 


Number **Cotton 

***Harvesters No. _ Feet Harvested, | Cotton Left, Loss, 

in Row Ounces Ounces Per Cent 
1 330 183.0 17.0 8.5 
2 396 175.0 22D 11.4 
B ae 396 139.0 9.5 6.4 
a 200 60.5 5.0 7.6 
ae 285 143.0 13.8 8.8 
6.. 100 32.0 5,0 Ve yets) 
200 ae 12.8 is) 
Roe 200 95.0 3.0 3.1 
ee 200 107.0 iS 9.5 
A022 200 rE) 4.0 Gat 
tive 200 51.0 Bea) 9.7 
12 200 1025 4.0 5.4 
Be oN shore ee cea Sea leee a oa ene 8.8 


*Exclusive of cotton on ground previous to harvesting. 
**Weight of cleaned cotton. 
***Twelve different types of strippers were used. 


While conditions affecting these two seasons were radically different, 
the relatively small variation in weights can be explained by the follow- 
ing facts. In 1926, a large part of the crop was harvested by means of 
the sled, only a small percentage being bollie cotton. The grade of the 
‘ eotton for that year was lowered by frequent fall storms, a condition 
which also increased the amount required to make a bale by including 
much foreign material. Contrasted with these facts we have the esti- 


Table 2.—*Approximate cost of harvesting and ginning picked, snapped, and sledded cotton 
in Lubbock County, Texas, 1927. 


Pounds Harvesting Cost Ginning Cost 
Required 
Method of to Make a Total 
Harvesting sigs 8 ope Per Cwt. | Per Bale | Per Cwt. | Per Bale 
ale 
(Approx.) 
oped ya ee ee 1400 $ 1.50} $ 21.00) $ 0.40] $ 5.60] $ 26.60 
is me Sara ee 2100 0.75 15:75 0.50 10.50 26075 
Sle soy See ee BO Ge a attnin vee Ap ay} 0.50 14..50 1705 


*Requirements and cost for picking, soso and sledding cotton in West Texas and Okla- 
homa, Bureau of Agricultural Economics, U epartment of Agriculture, Preliminary Report. 


mate of cotton buyers and others that only about 3 per cent of the 1927 
crop was harvested by sledding. Records taken at the Lubbock sub- 
station for the crop year of 1927 show that 39 per cent of the cotton 
planted on June 14, and 53 per cent of that planted on June 23 was 
harvested as bollie cotton. Since harvesting conditions were such that 
the crop was hand-picked for the most part, cotton of an unusually high 
grade with little waste was marketed. The principal factor tending to 


*Snapped cotton, as differentiated from picked cotton, is open cotton harvested by 
pulling the whole boll, the seed cotton being separated from the burrs, as is the bollie 
cotton, by special cleaning equipment at the gins. 
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increase the number of pounds required to make a bale of sledded cotton 
in 1927 was the inclusion of the burrs from the previous hand picking. 

It will be seen that the harvesting costs of picked cotton and of 
snapped cotton are approximately equal, while the costs of harvesting 
sledded cotton, is approximately ten dollars less per bale than the corre- 


ee ee ee Ee ee ee ee ee 


Fig. 12. Cotton stripper with lugs attached to endless chains. 


sponding cost of picked and snapped cotton, a saving which is partially 
offset by the difference in grade. 


Spinning Tests of Snapped Cotton 


Spinning tests* have shown that where cotton is snapped and the 
latest cleaning devices used, there is little difference in the spinning 
quality of picked and snapped cotton. However, the waste amounts to 
about 5 per cent more in snapped than in picked cotton. There is, 
likewise, little difference between snapped and sledded or stripped cotton 
when conditions are favorable. As stated previously, crop and harvest- 


*Spinning Tests of Picked and Snapped Cottons, Preliminary Report, Bureau of Agri- 
cultural Economics, U. S. D. A, 
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ing conditions are of paramount importance in determining the quality 
of the cotton. Under conditions existing in 1927, small particles of 
leaves adhered to the lint, and gins are unable to entirely separate the 
leaves from the lint cotton. 


Cleaning Equipment 


It has been noted that the gin manufacturers have perfected cotton- 
cleaning devices which give most excellent results. These are attached 
to the gins. These devices have been designed in several different ways. 
The mission of all of them, however, is to crush the unopened bolls 
and to separate the unginned cotton from as much of the broken bolls, 
stems, leaves, and other trash, as is possible, before the cotton goes to 
gin saws, where it is separated from the seed. The trash in many cases 
where steam is used as a source of power for the gin, is conveyed to the 
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Fig. 13. Stripped cotton piled in the field. 


boiler, where it is burned as fuel. Analyses of the ashes from the boil- 
ers of gins made by the Texas Agricultural Experiment Station show 
that they contain as much as 42 per cent potash; hence, its destruction 
means a permanent loss of soil fertility. Forward-looking students of 
agriculture have sensed this menace and are advocating some sort of a 
cleaning device which allows the trash to be separated from cotton in 
the field or at least on the farm. This would allow a greater per cent 
of the cotton to be marketed, and lower the ginning costs. One of the 
gin manufacturing companies has demonstrated that the cleaner which 
they attach to their gin can be readily used as an isolated piece of ma- 
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chinery for the purpose of doing the cleaning operation on the farm. 
Another large implement manufacturer has in the experimental stage a 
machine which can be used in the same way. Some of the manufac- 
turers are experimenting with cleaning attachments which can be placed 
on the rear of the cotton stripper. Up to the present time no attempt 
has been made to have these attachments crush the bolls but designers 
have endeavored to separate stems, leaves, and immature bolls from the 
cotton. There is no doubt that this is just a forerunner of a very serious 
attempt to perfect a device which can be readily attached to the sleds, 
and do a large part of the cleaning before the cotton is taken to the gin. 
Some have gone so far as to suggest that the ultimate cotton harvester 
will be to the cotton industry what the combined harvester-thresher is 
to the grain industry. 


Where Cotton Stripping Is Practiced 


This method of harvesting cotton is up to the present time wholly 
confined to Northwest Texas, where conditions are such as to make it 
practicable. In order to fully understand this development it is neces- 
sary to know something of the location, topography, and weather condi- 
tions of this area. 

Location of Area 


This new cotton-producing area is located in Northwest Texas (Fig. 
14) on what is known as the High Plains, or Llano Estacado, which lies 
above the Caprock escarpment and approximately one thousand feet 
higher in elevation than the agricultural lands encountered in the Red 
Beds region a few miles below the escarpment. This is the southern 
extension of the Great Plains region of the United States and is also 
known as the South Plains. 


Topography of the Area 


The topography of the Plains in general is that of a nearly level plain 
broken by several canyons which penetrate the area and act as drainage 
channels. Yellowhouse Canyon and Blanco Canyon cut through the 
High Plains, forming the beds of Double Mountain Fork and the Salt 
Fork of the Brazos River. Sulphur Draw, a part of the Colorado River, 
drains the southwest part of the Plains. All of these headwater streams 
carry very little water except in wet periods. Additional drainage is 
given by the occasional shallow basins or intermittent lakes which dot 
the area. ‘These depressions, known as dry lakes, vary from a few feet 
to 25 or 30 feet in depth and from a fraction of an acre to 40 acres or 
more in size. They form a part of the natural drainage system of the 
region and fill with run-off water from the surrounding areas in wet 
periods and become dry at other times. 
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Weather in Its Relation to Cotton Harvesting 


The monthly rainfall at Lubbock for the 16-year period, 1912 to 1927, 
inclusive, is shown in Table 3. While the average rainfall for this 
period is shown to be 19.46 inches, September and October contribute, 
on the average, 30 per cent of the total. During these two months, 
especially towards the last of October, cotton is opening rapidly, and by 
November 1 about 35 per cent of the cotton has been ginned. Rains 


Figure 14.—The distribution and production of cotton ginned in the 54 counties in 
northwest Texas in 1925. The Caprock separating the High and Low Plains is indicated 
by the irregular line traversing the region north and south. 1 dot equals 200 bales. 
(From Bulletin No. 364.) 


during these months may be of a torrential character, accompanied by 
heavy winds, which tend to lower the grade of cotton. These rains also 
tend to produce a vigorous growth, leaving the plants in a sappy condi- 
tion and increasing the water content of the bolls. When the first kill- 
ing frost comes, the average date of which is November 4, with extremes 
of October 19 and November 13, the bolls may be frozen and the quality 
of the cotton is further lowered. 


3 

0L°% 9I'¢ ; I) AE 96 Z 

Z O'S 98°T 66°% 16 08 v 
O° 9I'T 6S" 91'S 16°% L Ov L ee 
Or's CE i SG £0°T OL'T VI'G [3° ¥O'T 148) 
ce'T vP'6 GE's 8e'¢ 98 Leos GIT L GO 
LE SCT 9L°T 0G °T 6L°T 06° 98 96 LT 
08°9 L49°% 69°T G9°T 86'¢ LEG 8I°¢ OT 9Z 
09° LT" 8% 9E°T eV's 0S'¢ 6G"¢ GG: 0G" 
GO" 0S '> 66° 3° [Z°Z eV VG LY’ |, SP 
€v'l £o°T 09'S GEG 99°¢ 16°% SI ve" Li) 
igs ld 0L°G £8°C 86'S GS'¢ Ole &o°¢ 6€°¢ GG 
Ig’ 62° 62° €G¢° SONG Z9°T GL SO° 8g 
Ae £0°¢ OLED CPT ro: Z0°T 8G IG° 0) 
16°% 62° SPS 9¢° GST 6E° 9g Srey L 
GGT 98° 2 96° CPT l0'P GGT 8I°9 CSS 00°¢€ 
Chaz, 9F° S6°¢ ZI'9 98°¢ FOP LV'T 66° OF: 
EG" T 61'P GE" OF" 88° VG" G8 T 8I'T 0G" 
18°% €Z- LES Sees 96° 8ST 0s" [9 861 

—— 
“AON ‘po “‘ydag ‘sny Arne oune Avy [dy “Ie yy ‘qay 


‘one yWdiw01g Tenuue ues pue [enuue “ATQ]Uour ueour “ATY]UOUL 24} Furmoyg—-¢ ager 


MECHANICAL HARVESTING OF COTTON IN NORTHWHST THXAS 23 


While there is an average of 205 days from the last killing frost in 
the spring to the first killing frost in the fall, occasionally adverse 
climatie conditions, such as delayed spring rains, hail, or high winds, 
may delay planting so that only a small per cent of the cotton matures 
in time to harvest before cold weather. 


Table 4—The mean maximum, mean minimum, and absolute minimum temperature. 


Mean Mean Absolute 
Maximum Minimum Minimum 
ear - 
Oct. No. { Dec. | Oct. | Nov. | Dec. | Oct. | Nov. | Dec. 
7 i! k C Sen Aa SO ee tate ee et 5A 75.28] 65.03] 44.38) 45.03] 36.73] 23.90] 29 21 10 
SOR ocetae Ga ar ee 74.93) 68.50) 57.54) 44.25) 32.30] 27.30) 37 iy/ 11 
POR eee are eee Rees 74.22) 61.73] 55.70) 44.16] 29.23] 21.83) 25 5 5 
TEE Ae tee See Seems eae Sa A 75.90] 67.90} 55.30] 40.40] 34.30} 19.20} 19 27 3 
DGS eat nec ter aaa Bi 61.30] 44.28] 48.09} 45.83) 31.60] 23.22) 29 10 0 
DOIG Sock, Mercone oe eis oe 70.32| 57.93] 54.00} 51.32) 33.00] 25.06] 34 14 8 
TOO ocean See aera 76.38) 57.56] 56.77] 46.74) 32.53] 26.09} 32 19 10 
POD Tae Be ana eens. « 78.74| 70.96] 63.51] 44.67] 33.10] 28.03] 31 14 11 
1 RE oe PR RLS 75.03} 61.66] 58.25) 44.64] 36.26] 29.32) 32 18 lbs 
PS Pee ee ea ae § 63.84!) 58.43] 47.38] 45.74] 34.80] 30.09} 31 18 8 
te? ee ee ee es 77.06) 68.80} 52.22] 46.12] 36.10] 21.80) 29 117/ 2 
LOO5S Fee eee ae eee 69.25) 64.76} 53.51] 44.35) 32.30) 23.74) 24 20 12 
RODE ee Peter te ot tare e 74.22) 62.76) 51 50.83] 34.03] 28.80] 38 18 3 
POD Se oars 79.87) 72.23] 50.03) 44.93) 39.06) 25.45) 33 25 5 
AWODA En clsre cine ots oes) 05204) 0a545]0 40204] od. 90) 2027) lee eereieey netarenetel leneeteeette 


Table 5.—Number of killing frosts, or days with temperature of 32° or less, and date of first 
killing frost in fall and last killing frost in spring. 


Number of Days with 
nee 5 ee Temperature of 32° or Less 
Last Killing First ata 
Year Frost in Spring | Frost in Fall 

Oct. Nov. Dec. 
ODA. see ois apenas ete ene April 12 Oct. 27 2 10 28 
POSS aes on, cee Cae eee April 3 Nov. 12 0 14 24. 
POUGS ps eee aa rea eres April 15 Oct. 19 6 20 26 
TS Ble MR te a TIRE ee May 6 Oct 19 8 10 28 
ROT Re ate ea re ee ees April 21 Nov. 9 3 18 Do) 
DOUG seo oe tccdsae Sait > eet ar. 11 Nov. 12 0 11 24 
TOOO bea aoe, Ge eee April 27 Nov. 2 1 15 24 
TOOTS aoe cle oe rereloe Oatee April 17 Nov. 9 3 16 20 
C1 peo en ee SA Or AP ens Mar. 31 Nov. 13 P4 10 20 
BOOS ia Rene ere eh ee ar ates Mar. 29 Nov. 5 1 11 19 
lh? pA SPOR OS NR nes ane rs Pag April 26 Oct. 24 3 9 24 
LOTS Mie ae tc hte eee chen Mar. 19 Oct. 28 4 15 29 
UA Pl one eRe ar Cit) ae BOE Oe April 15 Nov. 9 0 11 19 
dU Py ee OR ar ce ie OT ay April 9 Nov. 2 0 8 21 

PAN OUR Cie oe eansh oa teeta April 12 Nov. 4 2.00 12.71 23.64 


The range of temperature for a period of 14 years, is given in Table 4, 
while data regarding frosts are given in Table 5. It will be observed 
that the mean maximum temperature for the months of October, Novem- 
ber, and December was 73.31, 63.04, and 54.45 degrees, respectively, 
over the 14-year period. The average mean minimum temperature for 
these three months was 45.64, 33.95, and 25.27 degrees, respectively. 
There is an average of 12.7 days in November and 23.6 in December 
when the thermometer drops to 32 degrees or below. It will be seen 
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that temperatures during the day go rather high, and are followed by 
cold nights. During late November and all of December there are few 
days when laborers can get into the fields before 10 o’clock in the morn- 
ing. With the coming of the first killing frost, if followed by adverse 
weather conditions, the grade of the cotton deteriorates rapidly. The 
farmer is, therefore, anxious to get his crop harvested as soon as possible. 
In order to retain laborers, who wish to keep up their daily rate of earn- 
ings, snapping is begun. This practice is further favored by the fact 
that the brittle condition of the burrs and stems often prevent picking 
without pulling the entire boll. Later the plants are stripped to obtain 
the bollie cotton, which is the partially open and unopened bolls, often 
immature, stained from effects of frost and containing perished staple. 
It will be readily seen that fall temperatures and rains have an important 
bearing on the rate at which cotton can be harvested in this section. 


COTTON PRODUCTION ON THE SOUTH PLAINS 


The production of cotton in the counties which lie wholly or partly 
on the South Plains has increased from approximately 5,000 bales in 
1912 to 429,808 bales in 1926, practically one hundredfold within the 
past 15 years. The most rapid increase in acreage occurred from 1921 
to 1924, when the total production of the American crop was low and 
the price relatively high. Likewise, the population has increased from 
12,477 in 1900, and 71,707 in 1920 to an estimated 110,000 by the end 
of 1926. Even with the large increased population, there are still re- 
maining some five or six million acres of virgin soil suitable for cultiva- 
tion as compared with approximately two million already in cultivation. 

On account of the level terrain, the comparative freedom from weeds 
and insect pests and the short growing season, this region is being 
farmed, to a large extent, with two-row implements and power-farming 
teols. The farmers realize that one man must farm a large acreage if 
there is to be profit. 

The high altitude, together with the occasional dry mid-summer 
periods and the practice of thick spacing, produces cotton plants that 
are considerably below the average height attained in other regions. 
Measurements made at the Lubbock Station, covering a period of six 
years, as shown in Table 6, show the average height to be 19.4 inches 
where the plants are spaced 6 inches apart in the row, as compared to 
25.5 inches where 36-inch spacing is used. The general practice among 
farmers in this section is to space the plants between 6 and 12 inches. 

Planting usually begins early in May and is completed by June 1. 
However, seasons vary greatly. Table 7 shows the planting date of four 
principal varieties that have been picked and the per cent of the total 
crop open a certain number of days from planting date. The varieties 
include one early, two medium-early, and one later-maturing strains of 
cotton, and the average can be said to be truly representative of the 
cottons grown in this section. The average planting date for the six 
years under consideration is May 2%. One hundred and twenty-five 
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days later, or by October 1, on the average, 17.94 per cent of the total 
crop opens. ‘Two weeks later, or by October 14, 46.15 per cent was 
open or, in two weeks’ time, an additional 28.21 per cent had opened. 
This shows the rapidity with which the cotton opens. Shortly after the 
coming of frost, the rest of the crop, with the exception of the bollies, 
is ready and if it could be harvested at once, the high quality of the crop 
could be maintained. Since at this time there is still a considerable 
quantity of cotton to be gathered in the older cotton regions, transient 
labor has not begun to come in. The usual practice in this section is to 
wait until about 25 per cent to 50 per cent of the crop is open before 
beginning harvesting operations. However, there is usually sufficient 
local labor to gather this part of the crop. 


Table 6.—Showing the height in inches attained by cotton plants under different spacing 
widths in the row at the Lubbock Station. 


Year 6 Inches 12 Inches 18 Inches 24 Inches 36 Inches 

Fh Bo A OE 10.0 130 1354: 16.8 ily) 
1919.. AR aee 24.6 26.0 25.6 34.0 
1920.. Os 32.8 36.3 40.6 30.5 
HSA ee Re cc ee ene 26.25 20.0 17.0 19.0 26.0 
1922. 14.8 14.0 18.6 15.4 23.4 
(RU ALES ie Seer an ee 14.75 15235) 20.55 19.35 ZOD) 

TR ge get e1 ee 19.4 19.9 21.97 22.79 25.51 


Table 7.—The per cent of the total yield of various varieties open at a certain number of days 
from planting date at Substation No. 8, Lubbock, Texas. 


Per Cent of Cotton Open 
; Days 
Year Planting} After Variety 
Date | Planting 
Burnett {Mebane] Acala Kasch |{ Average 
May 9 115 36.04 22739 ZU 6.71 21755 
May 9 122 62.37 43.47 BD 33.04: 43.69 
June 11 122 22.64 9.14 36.86 29.34 24.49 
June 11 150 62.06 45.33 55.58 48 .08 52.76 
May 16 125 Pr TY 12.29 6.81 3.49 12.84 
May 16 129 61.59 38.86 31.60 1LOeL5 37.80 
May 13 139 21 HL (User %! LG 7, cieuterieid : 12.22 
May 13 146 66.61 62.36 TOS Zl stones 36.28 
June 4 131 31.67 17.50 22.28 10.92 20.59 
June 4 145 DOnlo 40,11 45.05 30/51 42.95 
June 19 121 22.00 21.00 15.00 6.00 16.00 
June 19 141 70.00 69.00 68.00 60.00 66.75 
Average 1922-27..... May 27 125 26.05 15.64 18.77 9.352 17.94 
Average 1922-27.....| May 27 139 63.13 49.89 41.96 29.62 46.15 


Comparison of Conditions in 1926 and 1927 


A review of the conditions in connection with the production and har- 
vesting of the 1926 and 1927 crops will make clear the great difference 
in the harvesting methods used in the two years. 

As a result of the extremely wet weather which prevailed during the 
fall of 1925, supplemented by timely rains in late winter and the fol- 
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lowing spring, excellent soil-moisture conditions existed throughout the 
spring season of the 1926 crop. Cotton planting, as a whole, was com- 
pleted by late May. The precipitation for this month totaled 5.14 inches 
as compared to the 15-year average for this month of 1.95 inches. On 
September 26 a cold period completely defoliated all cotton plants. 
This, combined with the dry midsummer weather of the preceding 
months, undoubtedly hastened maturity. By October 13, 20 per cent 
of the total crop was open and by October 27, 43 per cent was open, but 
harvesting was delayed on account of the heavy rains of September and 
October. By the time the farmer turned to the sleds, practically all 
cotton was open and little had been gathered. A severe sand storm on 
November 25 blew a great amount of the seed cotton out of the boll and 
on the ground, filling all open cotton with sand. The result of this was 
a lowering of the grade and an increase both in the amount required to 
make a bale and in the costs of harvesting. Thus, with the largest crop 
ever produced in this section, the farmer was faced with adverse weather 
conditions, a scarcity of labor with resulting high wages, and a gradual 
decrease in the grade and price of the cotton as the season advanced. 

The use of the cotton sled was the solution to these problems. It 
allowed the farmer to gather his crop by his own labor and made possible 
an important saving in time. 

The season of 1927 varied from that of 1926 in many respects. For 
the 131-day period from February 1 to June 12, only .77 inch of rain 
fell. No rain fell during May, which is the normal planting period, and 
practically no planting was accomplished until after June 12. On June 
22, a hailstorm visited parts of the section and made necessary much 
replanting. By the middle of July, cotton was beginning to suffer 
from the lack of moisture, a condition which was remedied by the rain 
of July 23. By the middle of August, soil moisture was depleted and 
was not replenished until after the cotton had matured. 

The fall was characterized by dry, warm, and clear days. However, 
there were three cold periods recorded, namely, September 27, October 
12, and October 31. On October 12 there was a light frost. In 1926 
the plants were defoliated early in the season, while in 1927 the leaves 
withered and never dropped off the plants. Harvesting conditions in 
1927 were ideal. On account of the short crop made in other parts of 
the State, laborers began to arrive in large numbers before the cotton 
matured and picking charges were reasonable. In addition cotton was 
bringing a fair return, although the crop was only 64 per cent as great 
as that of 1926. The principal differences, then, between the crops of 
the two years lay in the availability of labor, price of labor, weather con- 
ditions, price of lint cotton and seed, size of crop, and in the fact that 
conditions caused defoliation one year but not the next year. 


Lubbock County Ginning Records 


Lubbock County is located in the approximate geographical center of 
the present cotton-production area of the South Plains region of North- 
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western Texas, and is considered comparable in weather and crop condi- 
tions to the other counties of this area. The percentage of crop ginned 
in this county at stated intervals throughout the major part of the 
ginning seasons for the years 1917 to 1926, inclusive, is shown in Table 
8. This table shows a considerable variation in the per cent of the crop 
ginned by corresponding dates during the 10-year period, due largely to 
weather conditions during the growing and harvesting seasons. Figure 
15 shows the average per cent of the cotton crop ginned throughout the 
season for the years shown in Table 8. This curve represents very 
closely the rate of harvesting during the season, as it is the practice in 
this area to haul the cotton to the gins immediately after harvesting. 
The curve shows a slight increase in the rate of ginning during the 
latter part of November, which is probably due to the fact that the 
cotton is then being harvested at a more rapid rate since snapping or 
sledding begins soon after frost occurs. The rate of harvesting by the 
different methods varies, but snapping is considered about 1.5 times 
faster and sledding 6 or 7 times faster than picking. The foregoing 
data seem to indicate that a large part of the crop in Northwestern 
Texas could be harvested annually by improved machinery based on 
the sled or stripping principle. 


Table 8.—The per cent of the cotton crop in Lubbock County, Texas,* ores annually by 
stated intervals from October 18 to January 16, for the years 1917-1926 


**Date Per Cent of Total Crop Ginned 
First 
Year Killing 
Frost | Oct. 18 | Nov. 1 | Nov. 14| Dec. 1 | Dec. 19] Jan. 1 | Jan. 16 
PON Tee nc. ree Oct. 19 1225 34.31 i pnpail 86.27 89.86 99.89 99.89 
191Ss5 eee Nov. 9 PES 39.16 Done 65.50 78.81 84.21 84.70 
TOTO Se otc Nov. 12 Boe 18.54 36.88 56.20 67.42 78.22 83.02 
1920.. Nov. 2 iP Aaee yA 23.85 35.16 49.18 56.54 65.02 72.81 
1001 oe ier ee Nov. 9 30.74 61.06 79.36 90.43 94.53 99.24 99.69 
A ODD Seen «a tear Nov. 13 49.99 72.46 83.19 90.83 95.96 99.12 99.97 
Ore coi bee Nov. 5 10.45 21.69 31.44 56.14 65.22 80.44 91.84 
: A ee Bett Oct. 24 PPIROAS 40 . 84 54.08 TO0n20 B57 Olt tan ops 98.19 
aE P15 Ee ow ie earpce Oct. 28 4.70 17.52 =f WPAN) 51.99 G2 SG) anes: 78.33 
5 ls ee ea Se Nov. 9 10.68 Pere) Bee! 60.15 LOB O Vetere ere ees 82.96 
Average....| Nov. 4 18.24 ayia apl| 49.93 68.19 76.74 86.59 89.14 


*Cotton production in United States, Department of Commerce, Bureau of Census. 
**Texas Experiment Station Bulletin No. 364 


COTTON PICKERS 


The cotton picker differs from’ the cotton stripper in that it picks 
the cotton from the boll much the same as cotton is picked by hand. 
Attempts to solve the cotton-picking problem have been spread over a 
long period of time. Perhaps, the most frequent suggestion that has 
been offered, and that has invariably proved to be unsuccessful, is the 
employment of suction as the picking force. 

The principle that seems to have worked out most successfully 
and that shows the greatest possibilities, involves the use of seriated 
spindles to do the picking. The most successful machines of this type 
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Semi-monthly ginning reports 


Figure 15.—Average per cent of the cotton crop in Lubbock County, Texas, 


ginned 
through the season for the years 1917-1926. 


Fig. 16. Cotton picker spindles ready to pick cotton. 
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have two large cylinders with vertical axes that are studded with these 
spindles (Fig. 16). Spindles are placed close enough so that they 
pretty well cover the cotton plant as it passes between the two cylinders. 


Fig. 17. Cotton picker spindles going through cleaners. 


These cylinders revolve at such a speed that the spindles have no forward 
motion at the moment they are in contact with the cotton. At the same 
time the spindles are revolving so that the cotton becomes attached to 
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them. Then, as the spindles move back, they reverse their action; the 
cotton is cleaned off (Fig. 17) and conveyed to the container on the rear 
of the machine. Two machines of this type are being developed at the 
present time. ae 

A great many other attempts to devise machines for picking cotton 
have been made from time to time, and no doubt there will be others. 
No one can tell at this stage of the development just which will be the 
successful method. The best that can be done is to indicate the develop- 
ments which seem to give the greatest promise. A number of the 
spindle-type machines were used in T'exas and nearby states last year 
with the result that a great deal of information was gained as to their 
limitations and needed improvements. The writers saw machines of 


Fig. 18. Spindle-type cotton picker in the field ready for picking. 


this type which successfully picked cotton. There were conditions, how- 
ever, under which the machines were not able to do as good a job as 
they could under ideal circumstances. It must be remembered that there 
is a wide range of conditions under which a successful picker must 
operate, such as variations in moisture, size of plant, and amount of 
foliage. 

CONCLUSIONS 


As a result of the active interest during the past two years in the 
mechanical harvesting of cotton, very rapid strides have been made in 
the solution of this problem. 'The conditions which have led towards 
this wide-spread interest are many. Perhaps, the greatest factor has 
been the rapid migration of farm labor to urban centers, which has re- 
sulted in a shortage of labor, thus causing farm operators to look for 
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solutions not only to their cotton-harvesting problems but to all their 
farm-operation problems. ‘The result has been the rapid development 
of power farming and the introduction of the tractor. Large cotton 
acreages in this state are now worked by means of tractors, two- to six- 
row machines being used. When all the other farm operations, with the 
exception of cotton chopping and cotton picking, are done on a large 
scale, it naturally follows that these two operations will necessarily re- 
ceive concentrated attention. The cotton chopping problem is not of 
much concern in West Texas because very little of the cotton is chopped. 
The harvesting problem is thus the limiting factor in producing cotton 
in this region. 

Whether the cotton stripper is the logical answer to the mechanical 
harvesting of cotton cannot as yet be decided. It has many things in 
its favor. The machine is inexpensive; can be built in large units; is 
easy to operate; harvests cotton six or seven times faster than can be 
done by hand-picking, and gathers a large per cent of the cotton. The 
gins are now prepared to handle stripped cotton. 

Whether it can be used elsewhere than in West Texas is not as yet 
known. In 1928 experiments will be carried on at other localities in 
Texas to determine whether such harvesters can be used with success. 
Those who are familiar with the possibilities of cotton breeding feel 
that they will be able to breed a type of cotton, if necessary, which can 
_-be sledded. 

Mechanically harvested cotton, whether it is picked or stripped, is not 
necessarily of a lower grade than hand-picked cotton. There is enough 
evidence at hand at the present time to prove that cotton harvested by 
either of these methods under proper conditions will give a good grade. 
In fact, it has been demonstrated that stripped cotton cannot be dis- 
tinguished from hand-picked cotton when properly handled. Sledded 
cotton has a bad reputation because it is very often a salvage proposition 
with the result that the cotton is very inferior under the best of 
conditions. 

An effort is being made by several manufacturers to develop a me- 
chanical cotton picker. The results of their work indicate that there 
are possibilities in the mechanical pickers on which they are now 
working. 

With both the farm machinery manufacturers and the farmers work- 
ing on the cotton harvesting problem, machines will probably be de- 
veloped eventually which will harvest this crop satisfactorily. 
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CIRCULAR NO. 53 MARCH, 1929 


DIVISION OF FEED CONTROL SERVICE 


Approved Formulas for Special-Purpose 
Mixed Feeds 


AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS 
T. O. WALTON, President 


Formulas for mixed poultry feeds, dairy feeds, horse and 
mule feed, and protein supplements for swine, are here given, 
as approved by the Experiment Station, the Extension Service, 
and the School of Agriculture of the A. and M. College of 
Texas. The formulas given and approved are good and suit- 
able for mill manufacture, to be fed according to directions 
given. Many other good mixed feeds can be made and are to 
be recommended if they can be obtained at a lower price. 
Mixtures and rations for farm. use will be furnished by the 
Extension Service on request. 

Any manufacturer using the formulas approved by the 
Texas College Feed Conference Board and showing the per- 
centage of each ingredient in the formula on the tag or 
label attached to the package, may state that the formulas 
are approved by the A. and M. College of Texas, provided, 
they conform in all other respects to the requirements. 
Changes necessitated by varying conditions may be approved 
by the Texas College Feed Conference Board, and the Board 
may also pass upon the formulas submitted to it; if approved, 
they may be used by any manufacturer under the conditions 
already specified. 
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CIRCULAR NO. 53 MARCH, 1929 


APPROVED FORMULAS FOR SPECIAL-PURPOSE 
MIXED FEEDS 


EXPERIMENT STATION.—A. B. Conner, Director; G. 8. Fraps, Chief, Division 
of Chemistry; F. D. Fuller, Chief, Division of Feed Control Service; Fred 
Hale, Chief, Division of Swine Husbandry; A. D. Jackson, Chief, Division 
of Publications; J. M. Jones, Chief, Division of Range Animal Husbandry ; 
R. E. Karper, Vice-Director and Agronomist; J. L. Lush, Animal Husband- 
man; R. M. Sherwood, Chief, Division of Poultry Husbandry. 


EXTENSION SERVICE—O. B. Martin, Director; G. W. Barnes, Beef Cattle 
Specialist; E. R. Eudaly, Swine Specialist; E. N. Holmgreen, Poultry Spe- 
cialist; J. L. Thomas, Dairy Specialist; H. H. Williamson, Vice-Director 
and State Agent. 


SCHOOL OF AGRICULTURE.—E. J. Kyle, Dean; A. L. Darnell, Professor of 
Dairy Husbandry; E. H. Gibbens, Assistant Professor of Animal Husbandry ; 
John Knox, Assistant Professor of Animal Husbandry; D. H. Reid, Pro- 
fessor of Poultry Husbandry; C. N. Shepardson, Professor of Dairy Hus- 
bandry; D. W. Williams, Professor of Animal Husbandry; R. H. Williams, 
Professor of Animal Husbandry. 


College authorities interested in feeding live stock are being con- 
stantly called upon to suggest formulas for special-purpose mixed feeds. 
At the National Dairy Show in 1923 it was suggested that because of 
the demand which existed at that time, college feed authorities should 
meet for a discussion of the whole feeding problem. At that time there 
had developed in the eastern part of the United States a demand on the 
part of farmers for an open-formula feed service and representatives of 
the agricultural colleges deemed it advisable to confer so that there might 
be unanimity of teaching practice. This idea materialized into a meet- 
ing in New York, January 18 and 19, 1924, at which seventeen colleges 
and universities were represented. As a result of this meeting an or- 
ganization was formed to be known as the “College Feed Conference 
Board,” which is functioning in a number of states at the present time. 
Such a conference affords an opportunity for the men interested in the 
different states to come together to discuss feed matters and act as a 
clearing-house for feed service to organizations that may call upon the 
Board for assistance. A similar Board for the State of Texas has 
recently been organized. 

The officers of the Texas Farm Bureau Service Corporation called 
upon the feeding authorities of the A. and M. College of Texas for 
recommendations for mixed feeds to be sold under open-formulas. In 
order to work out details of the formulas which would meet with the 
approval of the A. and M. College, a conference of those interested in 
feeding problems was held in the Research-Administration Building of 
the Texas Agricultural Experiment Station on September 18, 1928, with 
the end in view of making recommendations for open-formula feeds to be 
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used for special purposes. The importance of the matter under con- 
sideration was promptly recognized and full cooperation of each Depart- 
ment assured. 

At this conference a Texas College Feed Conference Board was estab- 
lished consisting of F. D. Fuller, Chief, Division of Feed Control 
Service, Experiment Station, Chairman; G. S. Fraps, Chief, Division 
of Chemistry and State Chemist, Experiment Station; J. M. Jones, 
Chief, Division of Range Animal Husbandry, Experiment Station; J. 
L. Thomas, Dairy Specialist, Extension Service; D. W. Willams, Pro- 
fessor of Animal Husbandry, School of Agriculture; C. N. Shepardson, 
Professor of Dairy Husbandry, School of Agriculture. 

The chairman on authorization of the conference appointed the follow- 
ing special committees to recommend open-formulas for special-purpose 
mixed feeds which could carry the approval of the A. and M. College of 
Texas: 

For Poultry Feeds: R. M. Sherwood, Chairman, Experiment Sta- 
tion; E. N. Holmgreen, Extension Service; D. H. Reid, School of 
Agriculture. 

For Dairy Feeds: J. UL. Lush, Chairman, Experiment Station; A. L. 
Daruell, School of Agriculture; C. N. Shephardson, School of Agricul- 
ture; J. L. Thomas, Extension Service. 

For Hog Feeds: D. W. Williams, Chairman, School of Agriculture ; 
EK. R. Eudaly, Extension Service; Fred Hale, Experiment Station. 

For Horse and Mule Feeds and Steer Fattener: J. M. Jones, Chair- 
man, Experiment Station; G. W. Barnes, Extension Service; E. H. 
Gibbens, School of Agriculture; John Knox, School of Agriculture. 

In this Circular are embodied the reports of the various special com- 
mittees, which also meet the approval of the Texas College Feed Con- 
ference Board. 

MIXTURES APPROVED 


The following feeds are approved as good and suitable for mill manu- 
facture, to be fed according to the directions given. However, many 
other good feeds may be made and will be approved if they can be 
obtained at a lower price. The feeding instructions given should be 
closely followed. 

These mixed feeds are based upon prices prevailing at the time of the 
preparation of the formulas given. Marked changes in prices may re- 
quire changes in formulas in order to give the most value for the least 
money. One of the objects of the Texas College Feed Conference Board 
is to approve changes necessitated by varying conditions. 

Any manufacturer using the formulas approved by the Texas College 
Feed Conference Board and showing on the tag or label attached, the 
percentage of each feed or other ingredient contained in the mixture, 
may state that the formulas are approved by the A. and M. College of 
‘Texas, provided, they conform in all other respects to the requirements. 
The Texas College Feed Conference Board will approve other feed 
formulas if they meet the requirements. 
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APPROVED FORMULAS FOR POULTRY FEEDS 


Formulas for home-mixed poultry feeds will be furnished by the 
Extension Service on request. 
- 


Laying Mash with Oyster Shell 


The following formula for Laying Mash with Oyster Shell is ap- 
proved, to be fed according to directions given: 


LAyInG MasH witH Oyster SHEL 


Pet 
OU GOL ae crn emdeio auctor she coat earnest aes Ugo slices Mikey 20 
VRE ORS Wer SI ch ic Aiea dl con ci ai ater rare Ai een, ameras 20 
bo. Per enti Protein Meat iscrsipe ; sho cree: 0 <5 care dele eons 20 
VRC aTe ASLAM cya oye, Met apurne eis yet Alege cosy d cen aU adael oe ewe eno ahah, ees 18 
rowdy VWWHOLEUORUSE Sire doe cies on See ears cient ian. titre cate ayes 15 
PATH, SU po ae, LORS Sots c: sire cuca uct TONS ey eres s eo weet an Fs IT sie 5 
Ground) Oysters Snell sen mdaeis sci setae neta cheat erent etek tevotes 1 
ST a Mn eT aero tee hive Tate tie at iota Mera Satins. Sioss By od ae tga 1 


Milo or kafir may be substituted for ground corn, and ground barley 
may be substituted for ground whole oats when the price makes such 
substitution advisable. 


Feeding Instructions for Laying Mash with Oyster Shell: Jn order to 
have most satisfactory results with laying hens, it is advisable to feed 
both scratch feed and laying mash. During the winter months hens 
should receive these in the proportion of about three pounds of scratch 
feed to two pounds of laying mash. As the season advances the pro- 
portions change until they receive two pounds of scratch feed with 
three pounds of laying mash during the summer season. The amount 
of mash consumed is controlled by the amount of grain fed. 


Scratch Feed 


The following formula for Scratch Feed is approved, to be fed in 
addition to both laying mash and growing mash: 


SoratcH FEED 


Pet 
LSAT Raha (hy Ee a Bach ie oie Sot PPO ance creer Te 25 
1 Intife eee EMSS? em clare ath hea Ren Sa & eR Sen aA 25 
NIUALNCEG H The: eres, Bh tie oo dee cit dn Rn eee er SL Menon ATA Ae aR Po 25 
Serecutody Cree com mWOLd ss ash eet sca oue rt. ch tart oieranaha tin ate 25 


Growing Mash with Oyster Shell 


The following formula for Growing Mash with Oyster Shell is ap- 
proved, to be fed according to directions given: 
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Growine MASH WITH OYSTER SHELL 


Pet 
G@romrid NUTT O Sac ce cere orate ten os Melle ta ot areolar ke oe, Pea care ote 22, 
Wiheaubs (Girsivs SOUS hae cae sire teeters easter eee eter 20 
Wihiealh Bey <5 isic Sey creas = Resch a oe tite Weer nates eee ee ata Pew to) 
Ground) Whole Oats: yo apiacirs cr nels eke ce oenerete ouele Chores i M5) 
43) PersGent: 2robeim (CotuOnsee dell Cail ie si srernateietie atten tenet 10 
Alitalia rivet dvienilew.deimeaee ext, note ratcuhet atte tclike mens oie eee 5 
50. Per iCent Provem) Meat Serapse cee. siecle tilt. eieieleteleliete 5 
Ground, Oysters iellee emer at seestnele s aes cine aie oawalrnaee ores 2 
Bone Meal aay shee cere Satie ae re cer eae Seeoneinee emirate 1 
SS LGA oe a cay Cea aie ee nck ge Cae aol leben bag cle eee eR 1 


Corn or kafir may be substituted for ground milo, and ground barley 
may be substituted for ground whole oats when the price makes such 
substitution advisable. 


Feeding Instructions for Growing Mash with Oyster Shell: Jn order to 
get the best results in growing stock, both scratch feed and growing 
mash should be fed. The exact proportions of these feeds will depend 
upon how rapidly the stock is to be developed. When the chickens are 
to be grown slowly, it requires more grain and less mash. 


All-Mash Chick Starter with Oyster Shell . 


The following formula for All-Mash Chick Starter with Oyster Shell 
is approved, to be fed according to the directions given: 


Att-Masn Cuick STARTER WITH OYSTER SHELL 


Pet 
Mellow: Gorn (eal mc ach teerpcas te seers Crete ens ee ae 50 
Wheat Gray Shorts. nm. sa39-in ce Ste ee eee eee 20 
Dried: “Binttermalk: sy cece oe sts, tor Me ene ee ee eee 10 
43 (Per iCent brotem, Cousonsesc: WWenls ac. aac oe eee eee 6 
Alfalta “Leat' Weal tex... cokiaee See eis eee eee 5 
00} Pers Cent Probe) Meat Scraps. cg: oie eau ieee 4 
Boome: Weal gre tere eects te ALA a Rta cae ore ee 2 
Loa ye Enioyonnielh KOH. ISIN Sy bo oc gas ackwcoe ogo oee eK 2 
Salt jet meachlacialh = 2 itle 5 ale anesthe ees aii eRe ne ene 1 


Dried skimmed milk may be substituted for dried buttermilk when 
the price makes such substitution advisable. 


Feeding Instructions for All-Mash Chick Starter with Oyster Shell: 
This is a complete ration for chicks allowed to run in sunshine. How- 
ever, those who wish to feed an abundance of milk should also feed an 
amount of cracked grain equal to the amount of mash eaten. Feed 
sparingly the first week. Keep the starter before the chicks after that 
time. Keep clean water before the chicks at all times unless milk is fed. 


Poultry Fattener 


The following formula for Poultry Fattener is approved, to be fed 
according to the directions given: 
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PouLTry FATTENER 


Pet 
(Blow gehe Mates lS NMI ike CRN AN See Se eine eee ain ss Gi eE 45 
WS aia er vis MOL Users cae iekars cele cre ations sym ene ser saeuiarwoucn thea 3 29 
[Genoyrbare PROM Ean oy: hats wAuc ie CRAs REVO? pre Pach Ge ata eats techs co Ear 10 
UD ra keto Mail Belin cv ara a ogee eg, ene, Gal Ocean Buea aA Poe Coir ceria ean 10 
43° Per Cent Protein Cottonseed. Mealy. J. 5255. an aoa 5 
CTU Ses len 2 ee ROR Do Se Ad RN AR IN Pe, Fe eo oI. 1] 


Dried skimmed milk may be substituted for dried buttermilk when 
the price makes such substitution advisable. 


Feeding Instructions for Poultry Fattener: This ration is approved for 
fattening stations and not for farm use. It should be fed mixed with 
water to the consistency of pancake batter. The feeding period should 
not extend over two weeks. For range turkeys it is advisable to feed as 
a crumbly, moist mash. It is not necessary to use scratch feed with 
Poultry Fattener. 


APPROVED FORMULAS FOR DAIRY COW FEEDS 


Formulas for home-mixed dairy feeds will be furnished by the Ex- 
tension Service upon request. 

The rates of feeding recommended below should give satisfactory 
results when the cows are fed plenty of a good roughage and have a 
succulent feed such as silage or pasture. Where the roughage is of a 
low grade and little or no pasture is available, grain should be fed more 
liberally. When a legume hay, like alfalfa, cowpea, or soy bean hay 
is fed, a grain ration lower in protein may be fed with good results and 
economy. 

24 Per Cent Protein Dairy Feed with Limestone 


The following formulas for 24 Per Cent Protein Dairy Feed with 
Limestone are approved, to be fed according to the directions given: 


24 Per Cent Protern Datry FEED with LIMESTONE 


in@bs 
43 Per Cent Protein Cottonseed Meal. nc. ..ee0 nc cenenn ser 30 
PUY eas Da eae rem yeti tr ea ae fuel RA cc ee eae 14 
ATA LE VGC ee rere Meena as. sr. oy ieee nee ie Liv eRe Sard teerual eae Pacis 14 
on Fer Cent. .eroterm dimseed Mealy. «acco sve di osnaetes ere 13 
COTM aCGIITLOU) WECM seat mma ticuererdss arsederieie enka eheed es eens Gusts, Ce ovens 13 
MOLASSES ett ee ies Mite en, ete aie htesa Semcon 13 
(Ga ntogsuatslaml Duhactcts(rorstc® Saar MORN Myo betes ASE cr agar ce Bee oe 2) 
SEEN GO edu hte oo eae va es I Ce Cm RNS Deen Re en ne Ae a SO a 1 


Feeding Instructions for 24 Per Cent Protein Dairy Feed with Limestone: 
This feed is for use when corn, milo, kafir, or other good carbohydrate 
feed is home-grown or can be purchased advantageously. Mix two 
pounds of the feed with one pound of milo, kafir, or corn chop and feed 
two and one-half to three pounds for each gallon of milk the cow pro- 
duces. If ground grain sorghum heads or ear corn chop are used, mix 
two pounds of this feed with one and one-half pounds of vrain sorghum 
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heads or ear corn chop for each gallon of milk the cow produces. For 
high-producing cows, feed a larger proportion of this dairy feed and a 
smaller proportion of grain. 


ANOTHER 24 Per Cent Protein Datry FEED witH LIMESTONE 


Pet. 
43 Per’ Gent Protem Cotronseed, Mealiccs...-> aii eet an 33 
Alfaiita, Weak fo eiicmeanca wot ec temroeatn Dexter tee Sieroter 14 
Wiheat: (Brant s.cerern sercds Gora) rece ante aie eer acne eee eens 10 
34 Pern Cent erotein umm ceed. Vie alae eere reser erate een 10 
Gorn: Gimitbens Weeds rites ote cet core ele seh nett nce ere Neen ee 10 
Blackatrap Molonses' <2 aed Ar cckeoiaeiessin sole ser siteteteioianeane 10 
Himely Ground! Vino) dee ac sr. repel tsetse tt ie tore tat 10 
(Gumoynnato ll Dinoatsiaiavh tes mAs rena aie Rian mirteceeh Sine cic tance foe 2, 
Sarl G aerate alee ee Meco ae bul, Cametey nate Saket chasse rer aie Generate See ik 


This formula is less expensive at the present time and is practically 
as good a feed as the one next above. 


19 Per Cent Protein Dairy Feed with Limestone 


The following formula for 19 Per Cent Protein Dairy Feed with Lime- 
stone is approved, to be fed according to the directions given: 


19 Per Cent Datry FEED WITH LIMESTONE 


Pet 
43: Per Cent! Protein Cottonseed) Meals, a. csc. cee eee ceheee 22 
Wiha SB i ein sion oytemeraaitoet tic re ck nee, a eis eee ee oe 11 
hominy” Meedie ya. accuemiesta crac tcc ohiaenaereas ee tte ae ere 11 
Milllor (Chia sieecot se osc ehetanyvereays terete sega arsine tet eee ene eee 11 
Ground sVWinoler Oasys ithancieicen eeeeecete asia a semen 1 | 
Ground: Barley is). Yiu ace rthe orate tite: annonce eae ere 1] 
34 Per Cent) Protein: linseed ileal ene cea eee 10 
Molasses: a 204) caste costes since SReNe ee oe oe eee 10 
Gromind Giiimestone = aces cirenny cneicen eine ceo rere een enna 2 
Sab eictrccie ors Saca-cr atau ros Bue ategadeincy GREa Gs RPS eS ore nC nee ee 1 


Kafir chop or corn chop may be substituted for milo chop when the 
price makes such substitution advisable. 


Feeding Instructions for 19 Per Cent Protein Dairy Feed with Limestone: 
Feed two and one-half to three pounds of this mixture for each gallon of 
milk the cow produces. This should be satisfactory for ordinary cows 
where the most economical production is desired. For cows producing 
much more than five or six gallons per day and for cows being forced to 
produce high records, add some of the 24 Per Cent Protein Dairy Feed 
with Limestone, the amount depending upon the production. 


Carbohydrate Supplement with Limestone for Cows 


The following formula for Carbohydrate Supplement with Limestone 
for Cows is approved, to be fed according to the directions given: 
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CARBOHYDRATE SUPPLEMENT WitH LIMESTONE ror Cows 


Bow 
OL yO Ola tied OM ELE ACL Stam, ciel atet piel gle @ uterine nite Mr uisierenshs 26 
ENGR Vor MIGO GL anne ergel te speuarsten aioe Aba ceety eeavela hers’ <a ales oielatetpetstone 20 
Seer anes Ni eer © hse erate rcentnet occ Pen tira alins cette hak reise ceitoe tm enaties 10 
ORCC EAS 209 GN tks, oc, Sipser iad Scio a ehh BOISE CI GIR IRAE Rea Nasir Ont 10 
WV) Teste MESeTA mere Acres wc te acuta renal gy ohne chaste Jon attelbe vial arch on eo 10 
FRAUEN oie me Ulcer teen OR ek Rea RY tah fon liacrcbe Sra oacsy ares 10 
ried’: Beet et Wor crore mali oe Wine lereoetes cred ister ays vases Sears ao 8 
43 Per Gent Protein Cottonseed Meale.. ois. cs ences sm aes 3 
KL AIAESLO MO tae rere eee hc rr ale een oehics, Ghee eee 2; 
PN LAPD erm Marais er oa arene ia 0a -s-ot Sains, Grate CaN EASE Saag W anand ALE 1 


Finely ground kafir heads or ear corn chop may be substituted for 
finely ground milo heads when the price makes such substitution ad- 
visable. 

Feeding Instructions for Carbohydrate Supplement with Limestone for 
Cows: ‘Tis supplement is for use when cottonseed meal is purchased 
locally. Mix two pounds with one pound of 43 Per Cent Protein Cot- 
tonseed Meal. Feed two and one-half to three pounds of the mixture 
for each gallon of milk produced. This should give satisfactory results 
for cows producing up to four or five gallons of milk per day and receiv- 
ing plenty of roughage. For cows producing much more than this, use 
the 19 Per Cent Protein Dairy Feed with Limestone or make a special 
ration. 


APPROVED FORMULA FOR HORSE AND MULE FEED 
Formulas for home-mixed horse and mule feeds will be furnished by 
the Extension Service on request. 
Horse and Mule Feed 


The following formula for Horse and Mule Feed is approved, to be 
fed according to the directions given: 


Horse AND Mune FErp 


Pet 
rGiPey a cal 10s) oder oe acee CARNE Uh Pattee RRO OS Roce 7 ice ORR CCR CET 70 
Veitch Mt eee ten cates reer ce iene e teeta oe hore herrl ro atts oo aR race 154 
45 Per Cant, Proteim Cottonseed’ Mealy h2 hi. cca cc eae. sme it 
LEI (ol te Wicks dn ect oe 7m Ane mn Sgn ena cee ae A ee la 6 
SETA ae oe re eS on So apie Sec te ane To TEE AL et re ener 4 


Milo chop or kafir chop may be substituted for corn chop when the 
price makes such substitution advisable. 


Feeding Instructions for Horse and Mule Feed: Plenty of good, clean 
cereal hay should be available to supply the necessary roughage. If 
legume hay is fed, the cottonseed meal need not be included in the ration. 
One thousand-pound horses or mules doing heavy work should be fed 
twelve pounds of this mixture daily. Heavier horses may be given an 
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additional pound for each one hundred pounds increase in weight. This 
feed will be satisfactory for work stock doing heavy work. 


APPROVED FORMULAS FOR PROTEIN SUPPLEMENTS FOR SWINE 


Other rations for use in swine feeding will be furnished by the Hx- 
tension Service on request. 

It is the consensus of opinion of the special committee that it is im- 
practicable to recommend that a farmer buy a complete hog feed. The 
farmer should use those feeds which he raises at home as the basis of his 
hog ration. For this reason, such a complete feed is not approved. 


49 Per Cent Protein Supplement for Swine 


The following formula for 49 Per Cent Protein Supplement for Swine 
is approved, to be fed according to the directions given: 


49 Per Cent PROTEIN SUPPLEMENT FOR SWINE 


Pet 
60 Per Cent Protein Digester Tankage..................-. 60 
43 Per Gent Protein Cottonseed iMealo. sca se see oreele ere 28 
APSA Pay Gal ace re Sites bigs Berke, ane Cee ae eee ee 10 
SteamedscS one's Mea lear tore assr dere sucitseret ary ceeter orcas ieee ea eae ye 


Feeding Instructions for 49 Per Cent Protein Supplement for Swine: 
Feed the above mixture in the proportion of one pound of the supplement 
to seven pounds of any of the usual ground farm-grown grains. This 
mixture as well as other protein feeds should be purchased on the basis 
of its comparative supplementary value. 


31 Per Cent Protein Supplement for Swine 


The following formula for 31 Per Cent Protein Supplement for 
Swine is approved, to be fed according to the directions given: 


31 Per Cent PROTEIN SUPPLEMENT FOR SWINE 


1 CL > 


60 Per Cent Protein Digester Tankage Ae Cee “7 
Waleariu: Garay Sino tae, tes sta oatas caciacaciele Sesteeape crea ote an en ene 
43° Per Cent. Protein’ Cottonseed Meal, 2. o..7.5.s0 2 oe 
SoU bit: ean YW ee bre eR Pees aye ecb Kenan cc a a Stbkcreia cn cuts 
Ground! Witolie: (Oats is vc) sic havsatecas tere cps weeaie tose ate seers oe 
Roper nanc(olew elevate m iY ICY Hl Rint tr hei eyo Gwe wit tals wale Se 


S 


mee bol 


Onwnm 
WR WR ee 


Be 


Feeding Instructions for 31 Per Cent Protein Supplement for Swine: 
Feed one pound of the above mixture per day for each animal weighing 
over fifty pounds, as a thick slop mixed with skimmed milk, as a supple- 
ment to corn, barley, or any of the grain sorghums, using as much grain 
as the animal will clean up. This protein supplement as well as other 
protein feeds should be purchased on the basis of its comparative supple- 
mentary value. 

The alfalfa meal used in both of these supplements should be made, 
if possible, from extra-leafy alfalfa hay. 
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SUMMARY 


(1) Formulas for feeds for mill manufacture are approved, which 
include Laying Mash with Oyster Shell, Scratch Feed, Growing Mash 
with Oyster Shell, All-Mash Chick Starter with Oyster Shell, Poultry 
Fattener, 24 Per Cent Protein Dairy Feed with Limestone, 19 Per Cent 
Protein Dairy Feed with Limestone, Carbohydrate Supplement with 
Limestone for Cows, Horse and Mule Feed, 49 Per Cent Protein Sup- 
plement for Swine, and 31 Per Cent Protein Supplement for Swine. 

(2) Formulas for home mixtures and for farm use will be fur- 
nished by the Extension Service on request. 

(3) It is intended that the percentage of each ingredient should 
be printed on the tag or label when these formulas are used. 

(4) Manufacturers are permitted to state that the formulas approved 
by the Texas College Feed Conference Board are approved by the A. and 
M. College of Texas, provided, they meet the requirements specified. 

(5) The Texas College Feed Conference Board will consider addi- 
tional formulas for mixed feeds and approve such as meet their require- 
ments. : 

(6) Directions are given for feeding the mixtures made according 
to the approved formulas. 
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ABSTRACTS OF BULLETINS 366-392 AND CIRCULARS 48-52 


A. D. JACKSON, 
Chief, Division of Publications 


These abstracts of bulletins, circulars, and scientific articles published 
by the Texas Agricultural Experiment Station since those reported in 
Circular No. 49, January, 1928, present brief digests of these publica- 
tions. These digests may in some cases carry the desired information 
on the subject treated, or they may serve to cause the reader to request 
the complete publication for more thorough study. 

A list of all the publications available for free distribution by the 
Station is appended in order that requests may be made for such bulle- 
tins, circulars, or reports as are desired. The edition of each publication 
is limited to estimates of the number that will likely be required by 
those interested in the particular subject treated. 

When a new publication has been printed, efforts are made to acquaint 
the public through press announcements and other forms of publicity. 
All publications are free to all citizens of the State, as long as the supply 
is sufficient. An attempt is made to keep some of the bulletins to be 
loaned after the supply for distribution becomes exhausted. Those 
interested are invited to make requests for any publications desired. 


BULLETINS 


Bulletin No. 366, November, 1927—Varieties of Cotton in the Red Prairies 
of Northwest Texas, by J. Roy Quinby. 


The results with cotton varieties at Substation No. 12, Chillicothe, 
from 1919 to 1926, inclusive, are presented in this bulletin. The Red 
Prairies of Northwest Texas are shown to be favorable for the pro- 
duction of cotton and a discussion of the effect of the prevailing 
climatic conditions on cotton production is given. In this section 
where the limiting factor in production is the distribution of summer 
rainfall, about 70 per cent of the average annual precipitation of 
26.04 inches falls during the growing season. The length of the frost- 
free season, which is 223 days, is a determining factor in varietal 
adaptation. August is the critical month. Continual profitable pro- 
duction results from the ability of the cotton plant to take advantage 
of short periods of favorable growth conditions. 

Varieties that have the greatest possibility in this section are 
fairly early in maturing, have bolls of medium size, have a high per- 
centage of lint, and produce lint not longer than 11/16 inch. This 
section is one that can consistently produce cotton of one-inch 
staple, and a number of varieties that produce lint of that length are 
adapted. Varieties in which short lint, earliness, and high gin turn- 
out are associated produce more lint cotton to the acre than other 
varieties but are not so valuable as the so-called inch cottons. 

The leading varieties for the whole 8-year period were Acala, 
Kasch, and Mebane. Half and Half, Texas Station Mebane strains, 
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Kasch, and New Boykin led during the period from 1924 to 1926, 
inclusive. 


Bulletin No. 367, November, 1927—Activities of Livestock on the Range, 
by V. L. Cory. 

Observations of the activities of mature female animals for the 
“animal day,” which is that portion of the solar day occurring between 
the getting up and the bedding down of the animal under observation, 
were made each month for each of the three classes of livestock, 
cattle, sheep, and goats on the Ranch Experiment Station at Sonora. 
Observations were complete for the three years of 1924, 1925, and 
1926. In every instance an individual animal was followed and its 
activities and its travel were recorded at the time of their occurrence. 
Careful attention was given to noting and recording the amount of 
feeding done upon the various forage plants of the range, this being 
possible by keeping reasonably close to the animal under observation 
and by using a field glass from time to time as seemed desirable. 

The general activities of range livestock are classified as traveling, 
feeding, licking, salt, drinking water, resting while lying down, rumi- 
nating while standing, and idling while standing. The sum of the 
minutes of time devoted to each of these activities is equal to the 
animal day. 

The feeding activities of range livestock are classified as grazing, 
browsing, miscellaneous, and supplementary. Each of these classes 
is subdivided in order to give in detail the particular feedstuffs con- 
sumed. Thus there are four classes of grazing, twenty-three classes 
of browsing, ten classes of miscellaneous feeding, and six classes of 
supplementary feeding. All of these subdivisions are discussed, and 
where they comprise native plants of the range these are identified 
botanically and are described in simple terms. 

This bulletin will be of interest to ranchmen, particularly those of 
the Edwards Plateau, and to students interested in range animal 
husbandry. 


Bulletin No. 368, October, 1927—Commercial Fertilizers in 1926-27 and 
Their Use, by G. S. Fraps and 8. E. Asbury. 

Texas sales of commercial fertilizers in 1926-27 were 79,863 tons 
exclusive of about 28,000 tons of cottonseed meal sold as feed but used 
as fertilizer. The best selling grade was 10-3-3, of which 13,120 tons 
were sold, followed by 12,517 tons of 12 per cent acid phosphate. The 
tonnage of the other grades is given. Explanation of terms, how to 

: calculate the valuation, the average selling prices of the different 
grades, and the cost of plant food are given. Suggestions are given 
for the use of fertilizer in various soils and various crops. Tables 
are given showing the comparative valuation of fertilizer guaranteed 
and sold by the different manufacturers, both for all fertilizer and for 
mixed fertilizers. A table follows with the analyses of all samples 
of fertilizers collected by the inspector, showing to what extent the 
various manufacturers met their guarantees. 


Bulletin No. 369, December, 1927—Varieties of Cotton for East Central 
Texas, by D. T. Killough and G. T. MeNess. 


The results of experiments with 227 varieties and strains of cotton 
conducted at the Main Station, College Station, Texas, during the 15 
years, 1912 to 1926, are presented in this bulletin. New Boykin, 
Mebane, Cliett, Kasch, Truitt, Lone Star, Rowden, and Acala were 
found to be well adapted to this section of the State. These higher- 
yielding varieties are characterized by medium- to large-sized bolls; 
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by percentages of lint ranging from 33.1 to 39.7 per cent; by lint 
ranging in length from 15/16 to 11/16 inches; and by relatively early 
maturity. 

A number of the better varieties are compared on the basis of their 
yield and length of lint, and the money value per acre is shown. 
These better varieties produced lint of good character and had a 
length which justifies a premium over short and untenderable cotton. 

Studies were made to determine what characters in cotton have the 
more relation to the value of the crop. The five characters studied 
were size of boll, yield of lint, length of lint, percentage of lint, and 
earliness. In the correlation studies with these characters the higher 
percentages of lint, larger bolls, and higher yields of lint appeared 
to be associated. Increases in the length of lint were accompanied 
by decreases in yield and by decreases in the percentage of lint. The 
relatively early varieties were the ones that made the high yields. — 


Bulletin No. 370, December, 1927—Commercial Feeding Stuffs, by F. D. 
Fuller and S. D. Pearce. 


This bulletin is the twenty-second report of the inspection of feed- 
ing stuffs sold in the State of Texas during the fiscal year ended 
August 31, 1927. The Texas Feed Law was enacted by the Legisla- 
ture in 1905 and is designed primarily to protect purchasers of feeding 
stuffs against adulterated and inferior articles. During the year cov- 
ered by this report the inspectors visited feed dealers and manu- 
facturers throughout the State and secured 1,502 official samples of 
feeding stuff for chemical analyses and microscopical examination. 

In addition to definitions of terms used in reporting analyses of 
feeding stuffs there is a table in this bulletin showing the average 
composition of simple commodities on basis of inspection and also 
one showing the digestible protein and productive energy of these 
feeds. A table is given showing the chemical standards adopted for 
feeds including special-purpose mixed feeds. Reference is made to 
rules for classifying and labeling mineral feeds. Suggestions to pur- 
chasers of feed are given which should be carefully followed in order 
to make the work of the Division of Feed Control Service more 

. effective in securing observance of the rules and regulations by manu- 
facturers and dealers. 

This bulletin also contains definitions of standard by-products as 
adopted by the Division of Feed Control Service and the Association 
of Feed Control Officials of the United States. Mention is made of 
rules and regulations promulgated under the law and information is 
given concerning the payment of refunds and the control of interstate 
shipments. The purpose of the Texas Feed Law is explained and a 
summary of the law is given. In addition there is a table giving a 
detailed report of the results obtained in the inspection of feeding 
stuffs during the year ended August 31, 1927. 


Bulletin No. 371, December, 1927—The Effect of Salt Water on Rice, by 
G. S. Fraps. 


Rice farmers sometimes have trouble with salt in the water used 
for irrigation. Varying conditions, such as character of soil, amount 
of water already on the land, stage of growth of the rice, and others, 
render it difficult to say how much salt in the water would be 
injurious. Advantage was taken of a dry season to study the amount 
of salt in water as related to the yields of the crops on which it was 
used. Data were also secured from some irrigation concerns. It is 
difficult to establish a limit to the amount of salt in the water to be 
used, but it is probably best to stop pumping when the water contains 
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over 50 grains of salt to the gallon. However, water has been used 
containing 100 grains to the gallon with fair results, especially after 
August 1. A method for,estimating salt in water is described. 


Bulletin No. 372, January, 1928—Digestibility and Production Coefficients 
of Poultry Feeds, by G. S. Fraps. 


Sixty-three digestion experiments on poultry are reported, with a 
compilation of all other digestion experiments on poultry that could 
be found. Poultry have little power to digest crude fiber; therefore 
feeds containing much crude fiber have a low digestibility. Energy- 
production coefficients for poultry are given, although the basis for 
such figures is not very satisfactory. The bulletin gives the approxi- 
mate average and minimum chemical composition, digestible protein, 
and productive energy for a number of poultry feeds. It also tells 
how to calculate the composition and feeding values of mixtures of 
feeds. 


Bulletin No. 373, December, 1927—Harvesting Grain with the Combined 
Harvester-Thresher in Northwest Texas, by H. P. Smith, Asso- 
ciate Professor, Agricultural Engineering, A. and M. College 
of Texas, and Robert F. Spilman, representing Department of 
Agricultural Economics, United States Department of Agri- 
culture. 


A study of the data presented in this bulletin shows that the com- 
bined harvester-thresher is the cheapest known method of harvesting 
the small grain. 

An analysis of 72 records secured from wheat growers in northwest 
Texas who used combines in 1926 shows that the cost of harvesting 
is lowered, the amount of labor required is reduced, and the period of 
harvesting and threshing is shortened by used of the combine. The 
cost of harvesting and threshing with the combine ranged from $1.42 
to $2.06 an acre and from 5 to 13 cents a bushel. The number of 
hours of labor per acre required for harvesting and threshing where 
the wheat is bound or headed and threshed with the stationary 
thresher was 4.6 when the binder was used, 3.8 when the header was 
used, and only .75 when the combine was used. The time required for 
harvesting with combines ranged from 8 to 36 days, with an average 
of 18.5 days. The greater percentage of the crop was harvested 
during a period of 15 to 20 days. 

The combine is being used in a limited way for harvesting grain 
sorghums, the second most important crop of this section. With 
improvements of this crop making it more adaptable to machine 
harvesting and with increased experience of the operator and proper 
mechanical adjustment of the machine, it seems probable that this 
crop will be harvested more extensively with the combine. 


Bulletin No. 374, January, 1928—A Chemical Study of Varieties of Cotton 
Seed, by M. T. Harrington, Instructor, Department of Chem- 
istry, A. and M. College. 


A comparative study of seventy-three varieties of cotton seed was 
made in order to determine more accurately the chemical differences 
which might be found in different varieties. The plantings were made 
on the same date, and each variety was allotted a separate row in a 
uniform plat. 

A chemical study of the seed from these varieties showed that 
there is no relationship between the weight or size of the seed and the 
oil content. The seed having the highest percentage of meats and the 
lowest percentage of hulls carried the highest oil content. 
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The oil obtained from all varieties gave the same characteristic 
chemical reactions, indicating that there is no difference in the 
character of the oil due to the variety. 

The protein content of the oil and water-free meats was highest 
in the seed having the highest oil content. 


Bulletin No. 375, January, 1928—The Soils of Bowie, Denton, Freestone, 
and Red River Counties, by G. S. Fraps. 


This is the eleventh bulletin dealing, by counties, with the chemical 
composition of Texas soils, and discusses the soils of Bowie, Denton, 
Freestone, and Red River counties. The upland soils of the forested 
areas of all these counties are somewhat low, on an average, in active 
phosphoric acid, nitrogen, and potash, though they are better supplied 
with potash than with nitrogen or phosphoric acid. The group of 
forested soils generally respond well to fertilizer and the use of fer- 
tilizer on them is usually profitable. Many of them are acid. The 
prairie upland soils and the first-bottom soils are much better sup- 
plied with plant-food material. Detailed descriptions and analyses 
are given of the various soil types. Methods for maintaining and 
increasing soil fertility are discussed. 


Bulletin No. 376, January, 1928—The Effect of Various Rations on the 
Storage Quality of Eggs, by Ross M. Sherwood. 


Earlier work at the Texas Station showed that cottonseed meal and 
alfalfa leaf meal were useful feeds for the economical production of 
eggs. The eggs when newly laid showed no discoloration of yolk or 
white, but in 1926, it was found that some feeds fed laying hens 
caused eggs in cold-storage to show discolored yolks and in some cases 
discolored whites. 

A study of the effect of feeding various mixtures of feeds on the 
storage quality of the eggs produced was begun, and from the results 
of the first year’s work, the Station recommends not over nine per 
cent of 43 per cent Protein Cottonseed Meal, Prime Quality, in the 
mash and not over six per cent in an “all-mash ration” during the 
months when eggs are going into storage. So far as the first year’s 
work shows, the possibility is not eliminated absolutely that bad 
effects result even from these amounts. Cottonseed meal has been 
proven to be an economical poultry feed and at times of the year 
when eggs are not going into storage may be fed more liberally. 


Bulletin No. 377, February, 1928—Hibernation of the Cotton Flea Hopper, 
by H. J. Reinhard. 


Hibernation studies on the cotton flea hopper during the seasons of 
1925-26 and 1926-27 show that the average period of hibernation of 
this insect extends from October 1 to May 1. The time at which the 
overwintering eggs begin to hatch in the spring varies from year to 
year and depends largely on prevailing climatic conditions. The eggs 
begin to hatch when the mean temperature reaches 58 or 60 degrees F. 
In 1926 emergence from hibernation began on March 7, and continued 
over a period of 13 weeks; in 1927 it began on February 16, and 
extended over a period of nearly 20 weeks. When climatic conditions 
are optimum, emergence of the insects proceeds very rapidly. In the 
spring of 1926, 73 per cent of all the insects emerged from April 5 
to April 26. In 1927, 79 per cent of the total emergence was com- 
pleted from March 17 to April 7. There is a definite relation between 
the time of maximum emergence and the extent of injury to cotton. 
Normally the heaviest emergence of insects from hibernation occurs 
before young cotton is up in the field and little or no injury to the 
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crop is the result. When climatic conditions delay emergence of the 
insects from hibernation in the spring, and cotton is planted at the 
average date, conditions are favorable for extensive injury to the 
crop by the cotton flea hopper. ; 

Data are presented on emergence of the insects from 19 species of 
winter host plants which were collected locally and in several other 
localities in the State. During the season 1926-27 goatweed at College 
Station, and primrose at Wharton, contained the greatest number of 
cotton flea hopper eggs; averaging about 215 insects per plant. Four- 
teen new winter host plants of the insect have been discovered. These 
include many of our most common weeds and have a wide range of 
distribution over the State. 


Bulletin No. 378, March, 1928—Services, Facilities, and Costs of Marketing 
Vegetables in the Lower Rio Grande Valley of Texas, by G. L. 
Crawford, Marketing Research Specialist. 


There has been a rapid increase in the production of vegetables in 
the Lower Rio Grande Valley of Texas from fewer than 2,000 cars of 
vegetables shipped in 1912 to more than 14,000 cars in 1927. The 
vegetables are grown principally for distant markets and moved to 
the terminal markets by the local shipper in refrigerator cars. There 
are,more than 20 varieties of vegetables grown in the area and about 
45,000 acres devoted to vegetable production. Information secured 
from 215 growers showed that the acreage planted to cabbage is 
more than twice that planted to any other vegetable crop in the area 
and amounts to 30 per cent of the acreage of these farms. 

In many instances the price paid by the shipper to the grower for 
vegetables not yet harvested, and which the shipper harvests, is less 
than the cost of harvesting and preparing them for shipping. 

Cabbage is shipped from November to May, inclusive, the peak 
coming in April. Cold-storage cabbage from Wisconsin and New 
York competes with the Texas product until about the middle of 
February. During March and April there is no formidable competi- 
tion with Texas cabbage; but during the month of May, Alabama and 
Mississippi are competitors. The competition from Florida is con- 
tinuous throughout the season, but is mainly limited to the East coast 
country. Other crops produced in the region meet competition similar 
to that of cabbage. 

Most of the cabbage was sold “cash at track,’ a small amount was 
consigned, and still a smaller amount “contracted” in the field. The 
net prices would probably be about equal for all methods if all factors 
were considered. 

The average cost per ton of gathering and hauling 4,136 tons of cab- 
bage from the farm to the shipping shed was $2.74. 

The average cost to the shipper is 50 cents per ton for inspection, 
ventilator, and assisting in loading the cabbage into the ear. 

Texas cabbage was distributed in carlots in 1925 to every state in 
the union except five. 

The average price the grower of cabbage received for over 3,000 
tons for the season of 1925-26 was $11.45 per ton. 

Similar data on the other major crops listed are given in the text. 

There are no cities in Texas large enough to consume a straight 
carload of beets and very few that can handle straight carloads of 
carrots. Further expansion in the shipment of beets and carrots in 
Texas under refrigeration means shipping more cars of mixed vege- 
tables. All towns and most cities in Texas could handle mixed cars 
of vegetables with the exception of cabbage and potatoes better than 
straight cars. Mixed cars afford a greater variety, enable the de- 
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livery of the product under refrigeration, and furnish a much cheaper 
rate than can possibly be had under local freight or express. 


Bulletin No. 379, April, 1928—Grain Sorghums Versus Corn for Fattening 
Lambs—Fourth and Fifth Experiments (including a general 
summary of five years’ lamb feeding investigation), by J. M. 
Jones and R. E. Dickson. 


The Texas Station has during the past several years conducted a 
number of lamb-feeding experiments designed to gain more informa- 
tion concerning the feeding value of the leading grain sorghums— 
milo, kafir, and feterita—as compared with corn. The lamb-feeding 
tests conducted in 1922-23 and 1924-25 are reported in full in this 
bulletin, and the results of five lamb-feeding experiments have been 
summarized. In this work it has been found that ground threshed 
milo, feterita, or kafir fed with alfalfa hay and cottonseed meal on a 
pound for pound basis has a feeding value practically equal to that of 
corn. Lambs receiving the ground heads made more economical gains 
than lambs receiving the threshed grains but did not finish as highly. ~ 

The results of one season’s test in the feeding of a ration of cotton- 
seed meal and cottonseed hulls with no grain revealed that 80-pound 
lambs can be fed more than one-half pound of cottonseed meal daily 
for a 70-day period without any noticeable ill effects. However, the 
lambs receiving this ration did not finish satisfactorily. Whole cot- 
tonseed and cottonseed hulls fed as an exclusive ration to a lot of 
light lambs during the 1924-25 test proved very unpalatable. 


Bulletin No. 380, May, 1928—Investigations on Control of Cotton Flea 
Hopper in 1927, by H. J. Reinhard and W. L. Owen, Jr. 


Heavy infestations of the cotton flea hopper occurred late in the 
growing season of 1927. These infestations were controlled satis- 
factorily on half-acre plats by applications of sublimed flowers of 
sulphur made at weekly intervals. The data presented show a reduc- 
tion of the number of insects on the treated plats; a reduction of the 
percentage of small squares injured or blasted; and an increase in the 
number of blooms and of the number of fruits set. 

The results secured in fifteen triplicate tests on the insecticidal 
control of the insect on goatweed indicate that Superfine dusting 
sulphur, Electric sulphur, Sublimed flowers of sulphur, and Superfine 
ventilated sulphur are all effective insecticides when applied at the 
rate of 15 to 20 pounds per acre at weekly intervals. The average 
daily control secured with these grades of sulphur over a 14-day 
period ranged from 79.8 to 86.7 per cent. Applications of insecticides 
made at 5-day intervals proved most effective in reducing infestations 
of the cotton flea hopper; however, applications made under similar 
conditions at 7-day intervals also resulted in a satisfactory control of 
the pest. Sulphur applied early in the morning when there was little 
or no air movement was generally slightly more effective in con- 
trolling the insect than applications made later in the day. 

Young insects or nymphs are killed by sulphur on goatweed plants 
when it is applied under favorable climatic conditions. The mature 
insects or adults were not affected unfavorably by the sulphur applied 
to the plants under observation. : 

Five new food plants of the cotton flea hopper have been found. 
These comprise common species of weeds collected at Robstown, 
Wharton, Taylor, and College Station during May, 1927. 


10 CIRCULAR NO. 54, TEXAS AGRICULTURAL EXPERIMENT STATION 


Bulletin No. 381, May, 1928—Peanuts in Texas, by Geo. T. McNess. 


Peanuts had not been an important commercial crop in Texas until 
the war-time demand for vegetable oils brought the crop into promi- 
nence, and in 1918 a peak of 7,117,000 bushels was reported, which 
declined in 1926 to 1,644,833 bushels. The principal demand at pres- 
ent is for shelled peanuts, which are used in the production of peanut 
butter, confections, and for roasting. 

Approved methods of planting, cultivation, harvesting and curing 
are discussed. Experiments at Beeville and Lubbock indicate that 
close planting from three to six inches in the row, will produce larger 
yields of both forage and nuts than when a greater distance is given 
between plants in the row. 

The culture of peanuts is adapted to the sandy soils of the State, 
and fits well into a crop rotation. Peanuts produce forage comparable 
with the clovers as a feed for dairy cattle. Peanuts also make good 
feed for hogs, but when the nuts are not properly fed, either whole or 
as meal, they frequently produce a condition known as soft pork, 
which is penalized by the packing trade. 

There is practically no difference in the yields of peanuts, when 
planted in the hull, or where the hull is broken or cracked. Peanuts 
produce higher yields of forage when planted in thirty-six-inch rows, 
but higher yields of nuts are obtained when planted in eighteen-inch 
rows. 

The Macspan peanut, a selection by the Texas Agricultural Experi- 
ment Station from the Little Spanish variety, matures earlier, is more 
productive and uniform, and the kernels probably contain a higher 
percentage of oil than the common Spanish peanut. 


Bulletin No. 382, July, 1928—-The Bagworms of Texas, by H. B. Parks and 
Frank Morton Jones, Entomologists. 


This bulletin is largely the work of Frank Morton Jones, of Wil- 
mington, Delaware, who has specialized in the study of Psychidae, 
here and abroad, for the past twenty years. 

Bagworms are among the important enemies of shade trees and 
ornamental shrubs. Thirteen species of bagworms of Texas are fig- 
ured and described; the evergreen bagworm and the live oak bagworm 
are the most destructive. Large numbers of eggs are laid by the 
female within the bags and as the larvae begin to feed on the foliage 
and let themselves down by silken threads, distribution is effected by 
winds. The female is not able to fly. 

Insect parasites are important in reducing the numbers of these 
insects, but where outbreaks occur hand picking when practical and 
the use of arsenical sprays applied when the larvae are young are 
measures recommended for their control. 


Bulletin No. 383, July, 1928—Relation of Farm Prices to Quality of Cotton, 
by G. L. Crawford and L. P. Gabbard. 

This is a preliminary report of the first year’s work (1926) of a 
study being made in cooperation with the U. S. D. A., Bureau of 
Agricultural Economics to determine the quality of cotton being pro- 
duced in different sections of Texas, to what extent local market 
prices are based on quality, and to what extent central market values 
are reflected in local prices. Data as to grade, staple, character, 
price, ete., were collected regarding 408 bales marketed at Robstown, 
representative of south Texas; 938 bales at Henderson, representative 
of east Texas; 694 bales at Lubbock, representative of west Texas; 


ae 478 bales at Hillsboro, representative of the black waxy prairie 
elt. 
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Tables are given showing for each of the markets the distribution 
of the bales by grades for the year and by months, by staple lengths 
for the year, average monthly price of lint by grades, and length of 
staple of 2,518 bales, and the average spread between local and cen- 
tral market values by grades and length of staple of 1,702 bales. 
The data for local market prices show a slight but not a uniform or 
consistent tendency of buyers to recognize grade differences. Very 
little, if any, recognition was given to staple length. Buying in local 
markets was generally done on an average basis, which places a 
premium on cotton below the average and penalizes that above the 
average, and results in many farmers growing varieties of shorter 
staple and higher yields. 

The average spread and the price per bale for the 1,702 bales 
between the local market and the Houston quotations were $1.10, 
$2.43, $3.51, and $6.65, respectively, for Hillsboro, Henderson, Robs- 
town, and Lubbock, and the average handling charges—freight and 
compress, interest, exchange, insurance, and drayage—were $4.49, 
$4.49, $4.62, and $5.48, respectively. 

For grades from middling to low middling, inclusive, the central 
market averaged about $3.25 per bale, higher than the local market, 
less certain handling charges. For other grades there was usually a 
much wider spread, averaging about $5.35. There was a decided 
tendency for the spread to widen with an increase in staple length, 
the average spread for different lengths being as follows: % in., 74 
cts.; 13/16 in., —$1.56;* % in., $4.26; 15/16 in., $3.50; 1 in., $3.93; 
Pi/S2 im, ab.007 1 1/16 in, h7.265) 1 3732 inl bolas) and lenin. o.09- 

Tables showing staple differences used in calculating central market 
value of cotton of different grades are given in the appendix. 


Bulletin No. 384, September, 1928—Varieties of Cotton for Central East 
Texas, by H. F. Morris and Geo. T. McNess. 


A large number of varieties and strains of cotton were grown and 
tested at Substation No. 11, Nacogdoches, Texas, from 1912 to 1927. 
Some of the results obtained during 1912 to 1918 have been published 
in Bulletins 237 and 254. The results secured from 1918 to 1927, in- 
clusive, together with those of previous years, are brought together 
and published in this bulletin. 

The distribution of the rainfall during June, July, and August was 
found to be one of the determining factors in the yield of cotton. 

There was no significant difference in the number of pounds of lint 
per acre produced by Half and Half, Lightning Express, and Acala, 
the greatest difference in yield being only 5 pounds. Acala is probably 
the most suitable variety for the region, considering its yield, length 
of lint, earliness, and ease of picking. Half and Half, although pro- 
ducing a good yield, is undesirable on account of its short staple, 
averaging only 25/32 inches, which length is not tenderable on future 
contracts. Lightning Express, on the other hand, is hard to pick 
and for this reason is not as desirable as Acala. 

The varieties were compared according to value per acre, based on 
yield, length of staple, and prices at the central market. On this 
basis Lightning Express, Acala, Lone Star, Truitt, Rowden, and Half 
and Half, in the order named, were the most valuable varieties. 


Bulletin No. 385, September, 1928—“Changes in Body Measurements of 


Steers During Intensive Fattening,” by Jay L. Lush. 


This bulletin reports a study on the use of body measurements to 
describe in definite terms the fatness of steers and the changes which 


*In this instance the local market was higher than the Houston market. 


A 
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occur in the body shape of steers as they fatten. It is a contribution 
to the general problem of describing farm animals in more accurate 
objective terms, so that differences between them, and the significance 
of those differences to the breeder, feeder, and livestock judge may be 
studied more impartially and with greater accuracy. The steers 
used in these experiments were being fattened as a part of a general 
study of the place which Brahman blood might profitably have in 
practical beef production in Texas. This bulletin is therefore a by- 


product of that study. 


Measurements were made on nearly all the steers fattened during 
four seasons at Substation No. 7 near Spur. Measurements were 
made on the thin steers just before fattening began and again on the 
same steers when fat just after the final weighing before shipment 
to market. In all, 185 steers divided among nineteen lots were 
studied. This bulletin presents a study of those data made with the 
sole object of learning what changes in body shape or conformation 
occurred during fattening, so far as body measurements could show 
those changes. The bulletin will be of interest chiefly to research 
workers and teachers of animal husbandry and animal nutrition. 

It was found that during fattening the steers increased most of all 
in body widths, next in body circumferences, next in widths of the 
pelvis region, next in body depths and lengths, next in height of the 
top-line from the ground, and least of all in head measurements. 
While the steers became broader and slightly taller and somewhat 
lower-set and their bones grew slightly during the fattening process, 
yet fat steers were shorter and smaller-boned as well as broader and 
distinctly lower-set than thin steers of the same weight. 

Unavoidable errors in taking body measurements limit the use- 
fulness of those measurements in describing animal form, size, and 
fatness. The source and usual size of those errors are considered. 

Age plays a very important role in determining how a steer’s shape 
shall change during fattening. Relative to weight nearly all changes 
were more extreme with older steers than with young ones. This 
was to be expected as a logical result of the fact that the gains made 
by the older steers consist much more largely of fat than do the 
gains made by younger steers. The younger steers made a very con- 
siderable increase in the absolute size of their skeletal and muscular 
tissues during the fattening period. 

Breed differences in the way steers change their shape during 
fattening were clearly evidenced in these experiments in only two 
measurements, paunch girth and flank girth. Even in those measure- 
ments there was so much overlapping of the two groups that statis- 
tical methods were necessary to demonstrate the differences, and a 
determination of their exact modes of inheritance, if possible at all, 
would require an impracticably large number of individuals. 


Bulletin No. 386, October, 1928—-The Influence of Moisture and Tempera- 


ture on Cotton Root Rot, by J. J. Taubenhaus and B. F. Dana. 

Like other diseases, cotton root rot is influenced by environment. 
Two of the environmental factors, rainfall and temperature, strongly 
influence the occurrence and severity of the disease. 

Root rot makes its appearance usually when the plants are six to 
eight inches tall and gradually increases in prevalence through the 
early portion of the growing season, during which soil-moisture sup- 
plies and such rainfall additions as occur are at least adequate for 
this increase in root-rot development. 

In four of the five years studied, a drought occurred in mid-season. 
In the absence of rainfall, the soil moisture supply is depleted 
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through natural losses and crop demands and is accompanied by a 
check in root-rot spread. In case of a prolonged drought, the disease 
becomes less and less active until there is little spread to healthy 
plants. 

Fall rains are followed by renewed activity of the disease. This 
response of the disease to moisture additions is so marked and cer- 
tain in its occurrence as to show conclusively the vital relationship 
between the disease and rainfall. In years like 1926, when no mid- 
season drought occurred, root rot continues active throughout the 
season with corresponding high total percentage of dead plants in 
the crop. 

Temperatures, during all but the last two or three weeks of the 
growing season, are favorable for root rot. Although moisture con- 
ditions are usually favorable, root-rot spread is decidedly checked 
by the lowered temperatures in late fall, which become the con- 
trolling factor, while during the rest of the season moisture is the 
limiting factor in the development and spread of the disease. 


Bulletin No. 387, October, 1928—Commercial Fertilizers in 1927-28 and 
Their Uses, by G. S. Fraps and 8. E. Asbury. 


This is the annual Fertilizer Control bulletin. It contains statistics 
regarding fertilizers sold in Texas, information regarding the fertil- 
izer law, and analyses of samples of the fertilizer sold by different 
manufacturers. The extent to which the various manufacturers are 
coming up to their guarantees is shown. ; 

The total sales of fertilizer in Texas for 1927-28 were 139,126 tons; 
in 1926-27 they were 79,863 tons exclusive of cottonseed meal sold as a 
feed but used as a fertilizer. Practically all the sales of mixed fer- 
tilizers were confined to 20 analyses. 

The bulletin contains a discussion of the use of fertilizer and sug- 
gestions for their use on various crops and in various sections of the 
state. Tables are also given showing the approximate quantity of 
fertilizer used per acre and percentage of the crops fertilized for some 
of the counties which use fertilizer. 

“Superphosphate” is a new name that will replace the name “acid 
phosphate.” 


Bulletin No. 388, October, 1928—-Denton Wheat, A New Variety for North 
Texas, by A. H. Leidigh, Former Agronomist, P. C. Mangels- 
dorf, and P. B. Dunkle. 


Denton wheat is a pure-line selection of Mediterranean wheat, 
developed by Texas Substation No. 6 at Denton, Texas. It represents 
the chief product of a program of pure-line selection started in 1920 
with 520 individual heads selected from a field of ordinary Mediter- 
ranean. The poorer lines were discarded from time to time; the 
better lines were increased and tested for yield, rust resistance, stiff- 
ness of straw, and baking quality. The strain now named Denton 
wheat, though not the best in any one respect, appeared to combine 
to a greater degree than any other strain, the desirable qualities 
that were being sought. 

Denton wheat is a typical Mediterranean wheat in practically all 
characters except stem color. It has proved to be superior in yield, 
rust resistance, strength of straw, and baking quality, to the varieties 
commonly grown in North Texas, and will probably replace to a large 
extent the varieties now grown in that region. This bulletin presents 
all the data and facts regarding Denton wheat which are now 
available. 
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Bulletin No. 389, November, 1928—Relation of Cotton Root Rot and 
Fusarium Wilt to the Acidity and Alkalinity of the Soil, by 
J. J. Taubenhaus, Walter N. Ezekiel, and D. T. Killough. 


Root rot of cotton, caused by the fungus phymatotrichum om- 
nivorum, is the most destructive disease of cotton in Texas. It is 
especially serious in the “black lands,” where the heavy soils usually 
contain much lime. The present study was planned to determine 
whether the distribution of the disease in Texas is actually correlated 
with differences in the acidity or alkalinity of the soil. 

Laboratory studies of the growth of the fungus on culture media 
showed that it grew best at about the neutral point, pH 7.0, and that 
it would not grow so well in more acid or in more alkaline media. 

Cotton fields in 16 counties of Texas were examined, and the 
acidity or alkalinity of the soil was studied in relation to the presence 
of cotton root rot and also of Fusarium wilt. Root rot was found in 
acid soils (pH 5.5—6.4) as well as in neutral (pH 6.5—7.4) and 
alkaline soils (pH 7.5—9.0). However, in the alkaline and neutral 
soils the percentage of fields in which the disease was present was 
twice that in the acid soils, and root rot was also much more de- 
structive in these fields than when it was found in acid soils. Fusarium 
wilt, on the contrary, was much more common on the acid soils. 
Hence, it is probable that the differences in the distribution of these 
two important cotton diseases can be explained as due in part to 
differences in soil acidity. 


Bulletin No. 390, December, 1928—-Experiments with Fertilizers on Rotated 
and Non-rotated Crops, by E. B. Reynolds. 


This is a report of experiments conducted over a period of fourteen 
years to study the effect of fertilizers, manure, removal of crop 
residues, and rotation on the yield of crops. The fertilizer treatments 
included superphosphate; superphosphate and manure; superphosphate 
and cottonseed meal; manure; rock phosphate; and rock phosphate 
and manure. Cotton and corn were grown continuously on the same 
land and in rotation with oats and cowpeas. 

The soil responded more readily to nitrogenous than to phosphatic 
fertilizers, indicating a deficiency of nitrogen. The increases in yield, 
however, resulting from the fertilizer treatments were not in general 
very profitable. Manure was the most profitable treatment on cotton, 
giving an average yearly profit of $6.36 per acre. None of the fertil- 
izer treatments applied to corn were very profitable; rock phosphate 
gave the largest profit, which was only 88 cents per acre a year. 

Superphosphate and rock phosphate were equally effective in ‘in- 
creasing yields, but the rock phosphate was the more profitable be- 
cause it was less expensive than superphosphate. 

The removal of crop residues over a period of 14 years has produced 
a slight, but not significant, decline in the productiveness of the soil. 
It is probable, however, that if the practice of removing the residues 
is continued over a much longer period a significant reduction in yield 
will occur. 

Rotation produced significant increases in the yield of cotton and 
corn. The yield of cotton was increased 14 per cent and the yield of 
corn 47.5 per cent in comparison with the yield of continuous cotton 
and corn, respectively. Rotation produced larger increases in yield 
than fertilizer, but the largest yields were obtained where rotation 
and fertilizer were used together. In fact, the increase in yield 
resulting from the combined use of rotation and fertilizer was 
greater than the sum of the increases produced by rotation and fer- 
tilizer when used separately. 
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Although rotation increased the yield of cotton and corn, the 
average acre value of the crops grown in rotation was less than the 
acre value of continuous cotton. The particular rotation of cotton, 
cowpeas, corn, and oats, therefore, was not profitable in comparison 
with continuous cotton, largely on account of the low acre value of 
cowpeas and oats. A two-year rotation of cotton and suitable feed 
crops should be satisfactory. Since it is good business to produce the 
feed required on the farm and since rotation increases the yield of 
crops, it follows that the crops grown should be included in a rotation. 
It is clear, therefore, that a rotation costs the farmer nothing pro- 
vided he uses the most suitable crops for his purpose, and the larger 
yields resulting from the rotation represent so much gain or profit. 


Bulletin No. 391, January, 1929—Relation of the Water-Soluble Potash, the 
Replaceable and Acid-soluble Potash to the Potash Removed 
by Crops in Pot Experiments, by G. S. Fraps. 


One part of the very complex problem of soil fertility is its relation 
to the chemical composition of the soil, and this bulletin deals with 
this phase of the problem. The fertility of the soil in potash as 
measured by its capacity to supply potash to crops in pot experi- 
ments is related to the water-soluble potash, the replaceable potash, 
and the active potash of the soil. The amount of potash taken up 
by crops of corn and kafir or milo usually averages about one-half 
‘the replaceable potash and five to six times the water-soluble potash 
in the soil. The losses of potash from the soil by cropping are re- 
flected in the loss of the soil in water-soluble potash and in replaceable 
potash. The amount of potash removed by the crops from the soil 
averages about 3 to 16 times the water-soluble potash lost in cropping . 
and about twice the replaceable potash lost in cropping. The active 
potash is still considered the best measure of the ability of the soil to 
supply potash to crops. The differences between the amounts of 
potash removed by a first and a second extraction of the soil with 
nitric acid become greater as the potash taken up by crops increases. 
Correlation coefficients for the factors studied show close relations 
between them. Correction of the 0.2N nitric acid for neutralization 
by the bases of the soil in the estimation of active potash is not 
advisable. 


Bulletin No. 392, December, 1928—Commercial Feeding Stuffs, by F. D. 
Fuller. 


This bulletin is the twenty-third report of the inspection of feeding 
stuffs sold in the State of Texas under the provisions of the Texas 
Feed Law, which was first enacted by the Legislature in 1905. The 
feed inspectors secured 2,624 official samples, which were submitted 
to chemical analysis and microscopical examination. The average 
composition of the samples secured is presented in a table and the 
digestible protein and productive energy of the feeds as calculated 
by the State Chemist is given. A table shows the average protein 
content of the cottonseed products made by each mill so that the 
reader can see which mills maintain the guarantees on the average. 
The estimated tonnage of feeding stuffs sold in Texas during the 
past twenty-two years shows that with few exceptions there has been 
a steady increase in the total number of tons of feed sold in the State 
and the year 1927-1928 was the most important one for the com- 
mercial-feed industry in Texas, when tags were sold for 1,226,882 
tons of feed as compared with 485,805 tons during 1906-1907, when 
the law became operative. 

The chemical standards for various by-products and special-purpose 
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mixed feeds now in effect in Texas are given and also definitions for 
special-purpose mixed feeds which are now before the South Central 
States Association of Food, Feed and Drug Officials for consideration 
and study. Suggestions are given purchasers of feed which should 
aid them in securing the kind of feed desired and in buying feed 
which comes up to the representations of the manufacturers. This 
bulletin also contains definitions of simple feed commodities and tenta- 
tive guarantees for the convenience of manufacturers in registering 
feeding stuffs for sale in Texas. The purpose of the Texas Feed Law 
is explained and a summary of the law is given. It is suggested that 
feed dealers and consumers carefully study this bulletin in order to 
become familiar with the official definitions of feeding stuffs and the 
standards adopted and to purchase feed from manufacturers which 
make shipments according to law and which maintain their guarantees 
in every respect as shown in the table of inspection results. 


CIRCULARS 


Circular No. 48, October, 1927—The Production of Clean Milk, by Fred 
Hale and Jay L. Lush. 


Healthy cows, healthy laborers, clean utensils, cleanliness in milk- 
ing and in handling the milk, and prompt cooling of the milk to a low 
temperature are the five essentials to the production of clean milk. 
Diseased cows, diseased laborers, contaminated wash water, or failure 
to protect milk and utensils from flies are the greatest menaces to 
human health, but failure to clean utensils properly or to cool milk 
quickly are more likely to be the causes of a high bacterial count and 
of rapid souring of the milk. 

Cleanliness of milk is important to the consumer because cleanliness 
is closely associated with the healthfulness and keeping qualities of 
the milk. Cleanliness is important to the producer because the de- 
mand for his product can be greatly increased if the consumers are 
thoroughly satisfied that the milk offered them is produced under 
conditions of the strictest cleanliness. 

Methods and devices for producing cleaner milk are discussed in 
detail in this circular. 


Circular No. 49, January, 1928—Abstracts of Bulletins 347-365 and Cir- 
culars 43-47, by A. D. Jackson. 
This circular is the third in a series which began with Bulletin No. 
305, 1923, and Circular No. 43, 1927, and presents brief abstracts of 
each publication in numerical order. Each issue carries a complete 
list of available publications. Brief abstracts of scientific articles 
are included in this number. 


Circular No. 50, February, 1928—Second Biennial Report of Apiary Inspec- 
tion, by F. L. Thomas and S. E. McGregor. 

An average of about one per cent of all the colonies inspected 
during the biennium had American Foulbrood. This brood disease of 
bees has been eradicated from 21 counties during the last seven years 
and is now found in only 24 counties of the 107 where inspections 
have been made. Destruction of diseased colonies is the policy 
followed. 

Robbing by bees of weak and dead colonies and the use of second- 
hand equipment are the two most important means by which Ameri- 
can Foulbrood is introduced into an apiary. The beekeeper is urged 
to be especially careful in the management of his apiary if he is 
located anywhere near a diseased area. 
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Chemical analyses of infected samples of honey show that there 
is no danger whatever to the consumer from eating honey which 
has been produced from nectar gathered in poisoned cotton fields. 


Cireular No. 51, February, 1928—Texas Agricultural Outlook for 1928, by 
L. P. Gabbard. 


This Circular on the Texas agricultural outlook for 1928 is an 
interpretation of the National agricultural outlook in terms of Texas 
agriculture. A brief summary of the National outlook is given, sup- 
plemented by facts and figures which apply specifically to Texas. 
Such information is offered with the hope that it will be useful to 
farmers in shaping their production program so as to take the great- 
est advantage of the market prospects for the commodities which 
they are producing or may produce. 


Circular No. 52, November, 1928—Mechanical Harvesting of Cotton in 
Northwest Texas, by D. L. Jones, W. M. Hurst, Bureau of 
Public Roads, and D. Scoates, Professor of Agricultural En- 
gineering, A and M. College of Texas. 


During the past ten years there has been an enormous increase in 
cotton production in Northwest Texas, due partly to the fact that 
soil and climatic conditions in this region are favorable for large- 
scale operations. Usually, killing frosts occur in November, and in- 
variably the weather is cold and unsuitable for picking cotton during 
the latter part of the harvest season. 

For a number of years, it has been a common practice to snap or 
handstrip cotton after frost, as the plants usually shed their leaves 
soon thereafter, and the stems become too brittle for picking without 
pulling the entire burr. During seasons of adverse weather condi- 
tions, low prices for cotton and scarcity of labor, with consequent 
high charges for picking and hand-snapping, made a more rapid and 
economical method of harvesting cotton imperative. The sled method 
has been developed under these conditions and has been used quite 
successfully during several seasons. 

During the 1927 harvest season, very little sledding was done, as 
cotton prices were comparatively good, cotton pickers for hand- 
picking were available, and weather conditions were such that the 
plants did not shed their leaves soon after the first killing frost. 
Leaves and old burrs were mixed with the open cotton, thereby in- 
creasing the weight of the mass required to make a bale of cotton. 
According to the ginners’ figures in 1927, to make a 500-pound bale 
of cotton required 1400 pounds picked cotton, 2100 pounds of snapped 
cotton, and 2900 pounds of sledded cotton. 

The cost of harvesting and ginning sledded cotton is shown to be 
approximately $10.00 per bale less than for picked or snapped cotton, 
but the prevailing penalty of about $10.00 per bale for sledded cotton 
did not justify the little advantage secured by sledding during the 
1927 season, since labor was available for harvesting by the other 
methods. Small particles of leaves adhering to the lint and immature 
or discolored fiber mixed with the good cotton, are some of the 
factors responsible for the difference in grade. 

Despite the fact that snapped and sledded cotton is usually lower 
in grade than picked cotton, much depends upon crop and harvesting 
conditions. The best grade of snapped cotton, which is comparatively 
free from trash and immature and discolored fiber when harvested, 
frequently can not be distinguished from picked cotton after it is 
ginned, and later in the season there is frequently little difference 
between picked and sledded cotton. 
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DIRECTOR’S ANNUAL REPORT 


The Fortieth Annual Report for Fiscal Year Ending August 31, 1927, by 
A. B. Conner, Director. 


The Fortieth Annual Report summarizes the progress of the work 
for the year. It discusses briefly the important relation of agricul- 
tural research to the development of agricultural resources and some 
important lines of agricultural research that need further develop- 
ment. This report contains an organization list and a list of projects 
by divisions followed by a brief statement of the years’ progress un- 
der each project. It contains a brief discussion of the functions of 
the substations and a statement of the work being done by each. It 
also contains a list of the publications issued during the year and a 
financial statement of the receipts and expenditures of funds. 


SOIL SURVEY REPORTS 


Soil Survey of Harris County, Texas, 1928—By H. V. Geib et al. (Requests 
for copies of this publication should be made to the Bureau of 
Chemistry and Soils, Washington, D. C.) 

This is the report of a detailed soil survey made in 1922 in co- 
operation with the Bureau of Soils, U. S. Department of Agriculture. 

The report of fifty pages consists of descriptive matter, tables and 
‘illustrations with attached soil map of the county (scale of one inch 
equals one mile) in two sections. 

Some of the soils of the county are very strong and productive, 
while others are thin and of low productiveness. The principal agri- 
cultural problems of the county are soil problems. These are mainly 
poor natural drainage and the question of increasing productiveness 
of some soils by fertilization. The soils have a wide range of crop 
adaptation and under certain conditions large areas of the soils could 
be utilized more extensively for figs, vegetables, berries, and small 
fruits as well as for the general farm crops. The report describes 
these soils in detail and the map indicates their location and extent. 

Seventeen series of soils with 32 types were found in Harris County, 
several series being represented by but one unimportant type. 

The most important and valuable of these are the Lake Charles 
soils, which occur as three types and three phases occurring mainly 
throughout the southern part of the county and constituting 43.5 per 
cent of its total land area. The clay comprises about one-fourth of 
the county. These are very dark gray or black flat prairie soils 
underlain by dark gray clay subsoils resting on marl at a depth of 
several feet. 

The Hockley and Katy soils constitute a little more than 20 per 
cent of the county. They are sandy soils of only moderate pro- 
ductiveness and for successful farming need organic matter and some 
fertilization. 

The remainder of the soils occupy very small areas scattered about 
over the county and none are very important in areal extent or are of 
high productive capacity. 

Only a little more than one per cent of the soils of the county are 
valueless for farming, though an additional 2.5 per cent can not be 
used under present conditions of drainage. However, 99 per cent of 


all the land would be greatly improved by the installation of adequate 
drainage. 
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Soil Survey (Reconnaissance) of West-Central Texas, 1928—By W. T. Car- 


“The 


ter et al. (Requests for copies of this publication should be 
made to the Bureau of Chemistry and Soils, Washington, D. C.) 


This is the report of a general soil survey made in western Texas 
in 1922 in cooperation with the Bureau of Soils, U. S. Department of 
Agriculture. The report with illustrations and tables consists of 90 
pages of material and carries with it the soil map on a scale of 1 inch 
to 6 miles. 

The area covered comprises 27 important western counties having a 
total of 17,141,760 acres. These counties are: Andrews, Borden, 
Coke, Concho, Crane, Dawson, Ector, Fisher, Gaines, Glasscock, How- 
ard, Irion, Jones, Loving, Martin, Midland, Mitchell, Nolan, Reagan, 
Runnels, Scurry, Sterling, Taylor, Tom Green, Upton, Ward, and 
Winkler. 

Forty-five soil types, phases, land forms, or groups of soils are 
shown on the soil map. Some of these soils are very extensive while 
others are limited. Some are well suited to many crops while others 
are useless for any purpose other than grazing. Very large areas of 
the soils are very productive and yields are in proportion to moisture 
conditions. Some soils produce crops with a minimum of moisture 
while others require considerable rainfall. 

Over 25 per cent of the total area consists of soils of the Amarillo 
series, which are brown, reddish-brown, or red soils with reddish 
subsoils. 

This survey indicates that nearly 7,000,000 acres or about 40 per 
cent of the area consists of strong productive soils underlain by deep 
subsoils which store and hold a large reserve of soil moisture and are 
therefore quite resistant to droughty conditions. 

A little more than 5,000,000 acres or about 30 per cent of the land 
consists of soils which are somewhat less productive or are more 
deficient in drought resistance, but which can be utilized for farming 
to a considerable extent with somewhat low average returns, or in 
some cases with considerable uncertainty. 

Nearly 5,000,000 acres or approximately 30 per cent of the area 
consists of soils that are so shallow or so stony or sandy that the 
best use will probably always be stock grazing. In 1920 the census 
figures show that 10.5 per cent of the land of the area was improved 
land in farms. 

In conjunction with the soil survey a general survey of the native 
vegetation was made and a sketch map was included with the report 
showing the general distribution of the plant communities in the area. 


SCIENTIFIC ARTICLES 


Accuracy of Cattle Weights,” by J. L. Lush, Texas Agricultural Ex- 
periment Station; F. W. Christensen, North Dakota Agricul- 
tural Experiment Station; C. V. Wilson, West Virginia Agri- 
cultural Experiment Station; and W. H. Black, Bureau of 
Animal Industry, United States Department of Agriculture. 
Journal of Agricultural Research, Vol. 36, No. 6, pp. 551-580. 


The unavoidable day-to-day variation in the weights of cattle even 
under apparently uniform surrounding conditions presents a serious 
problem for investigators who are trying to interpret the results of 
feeding experiments. This article presents the results of an attempt 
to measure the amount of this variation and to learn the circumstances 
under which it could be expected to be large or small. Nearly 10,000 
individual weights on more than 900 different animals were studied 
statistically. It was found that the probable error of a single weight 
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of a single animal under controlled conditions was usually about 4 to 8 
pounds. It was larger with older cattle than with young ones and 
was distinctly larger when environmental conditions were changing 
rapidly than when they were uniform. All the cattle might be ex- 
posed equally to the same change in environmental conditions but not 
all would react in the same way or to the same extent. 

Much or all of this large amount of variation in weights is pre- 
sumably due to changes in the weight of the contents of stomachs, 
intestines, and urinary bladder. 

Differences of less than five pounds in the average total gains of 
two lots of steers can rarely if ever be significant. 

This article is technical and will be of interest chiefly to research 
workers in animal nutrition and animal breeding. (A few reprints 
are available.) 


“A Statistical Interpretation of Some Texas Lamb Feeding Data,” by J. M. 
Jones and Jay L. Lush. Proceedings of the American Society 
of Animal Production for November, 1927. Pp. 167-170. 


The feeding values of ground shelled corn, ground threshed milo, 
ground threshed feterita, ground threshed kafir, and ground milo 
heads were all compared in five successive feeding trials with lambs. 
This article reports a study of how consistently a given comparison 
would come out the same way in repeated trials. The differences 
between the four shelled or threshed grains were small and incon- 
sistent and thus supported the previous conclusion that there was 
little or no difference’ in the practical feeding value of those four 
grains. 

The differences between the milo heads and the threshed grains 
were large enough and consistent enough to add statistical proof to 
the conclusion that milo heads were inferior pound for pound to the 
four threshed or shelled grains. The milo heads were not, however, 
as inferior as their grain content would have led one to expect, and 
it is therefore clear that the lambs derived considerable food value 
from the head stems and “pummies.” The inconsistencies in the out- 
come of repeated experiments are large enough to raise the question 
of whether three repetitions of a feeding trial are sufficient in many 
cases. Uncontrolled factors play a larger part in the outcome of 
single feeding experiments than is usually thought. 

This paper is of interest chiefly to students of feeding experiment 
procedure. (No reprints available.) 


“Practices and Problems Involved in Crossbreeding Cattle in the Coastal 
Plains of Texas,” by Jay L. Lush. Proceedings of the Ameri- 
can ‘ia is of Animal Production for November, 1927, pp. 
58-61. 

This is a general account of the practice of cross-breeding Brahman 
with Hereford, Shorthorn, or native cattle as it is practiced along 
the coast of Texas. The problems which such a system of cross- 
breeding raises are: first, to determine what combination of blood is 
most desirable for practical purposes; and, second, how such a com- 
bination may best be maintained with the least expense for replace- 
ment stock and the highest values for the stock sold. 

Most Texas cattlemen who think that Brahman blood is desirable 
at all, use grade Brahman cows with an eighth to five-eighths Brahman 
blood and breed Hereford or Shorthorn bulls to these to produce 
market calves. When the cow herd gets too low in Brahman blood 
to suit them, they use Brahman bulls for a generation and then 
return to the use of Hereford or Shorthorn bulls. Such methods do 
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not produce a uniform herd but they are in actual use. Lack of 
uniformity is a disadvantage which can be partly overcome by care- 
ful sorting at marketing time, at least by the larger operators. 

Few cattlemen have attempted to fix what they consider the de- 
sirable cross-bred type so that it will breed true. 

Cattlemen are by no means agreed as to what constitutes the most 
desirable type of cattle in any of this region. Few Brahmans are 
found much more than a hundred miles inland from the coast. (No 
reprints available.) 


The Effects of Lethal on the Heterozygote in Maize, by P. C. Mangelsdorf. 
Journal of Heredity, Vol. 19, No. 3, pp. 123-131, 1928. 


' The effects of a recessive lethal in the heterozygous condition with 
all other genetic factors held constant, were studied in hybrids of an 
inbred strain which had mutated to defective seeds in the thirteenth 
generation of inbreeding and which was apparently homozygous for 
all other genetic factors. In the homozygous condition this recessive 
factor is completely lethal in its effect, reducing the development of 
the embryo and endosperm and rendering the seeds incapable of 
germination. In the heterozygous conditions its effect, though very 
slight, proved to be measurable and significant. Plants lacking the 
lethal factor were slightly superior to those which carried it, in 
stature, earliness of blooming, length and weight of ears. It is con- 
cluded that deleterious factors having only a slight effect in the 
heterozygote could accumulate in the germ-plasm without becoming 
associated with particularly favorable factors for growth and develop- 
ment, and that their elimination during inbreeding is a sound practice. 
(No reprints available.) 


“The Use of Weight Scale in the Apiary,” by H. B. Parks, printed in Annual 
Report of the Apiarist of Iowa State College of Agriculture 
for 1927, distributed by the State of Iowa. It was also printed 
in the transactions of the Iowa Horticulture Society for 1927 
and distributed by the Society. 


This article gives a history of the use of a scale as an indicator of 
what takes place within the hive and the value of such knowledge to 
the beekeeper. The work of the State Apicultural Research Labora- 
tory of Texas is reviewed and directions given as to the use of scales 
and the interpretation of the data obtained. The conclusions reached 
in this paper are that the scale is the most important instrument used 
in the scientific investigation of beekeeping and that no commercial 
beekeeper can afford to be without a scale in each outyard. (No 
reprints available.) 


“Variability in Staple Length of Some Commercial Varieties of Cotton,” 
by H. E. Rea, Journal of the American Society of Agronomy, 
Vol. 20, No. 7, July, 1928. 


This article reports a study of length of staple on 16 varieties 
grown in 1925-26. It points out that the commonly grown varieties 
of cotton possess a high degree of variability in staple length. The 
results emphasize the importance of giving more consideration to 
uniformity of staple length in cotton. Greater uniformity in length 
of staple is obtainable as evidenced by the fact that certain varieties 
studied fluctuate over a narrow range, which exhibited a rather 
marked uniformity in this respect. (No reprints available.) 
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“Asexual Reproduction of Cotton,” by H. E. Rea, Journal of Heredity, 
Vol. 19, No. 8, August, 1928. 


Asexual reproduction by means of transplanted cuttings has been 
empleyed in maintaining certain strains and varieties of cotton for 
breeding purposes, and for study of resistance to cotton root-rot dis- 
ease. The results reported in this article indicate that cotton can be 
rather easily propagated by cuttings. (No reprints available.) 
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The following is a list of the Texas Agricultural Experiment Station Publications avail- 
able for free distribution. Bulletins not starred (*) will be sent free upon application 
until the supply is almost exhausted. The bulletins with a star (*) following the 
number will be loaned to those agreeing to return them. In ordering loan bulletins be 
sure to write a specific promise to return them within 30 days. 

Any name will be placed on the permanent list by request. 

Please request publications by NUMBER. 

Address all communications to A. B. Conner, Director, Texas Agricultural Experi- 
ment Station, College Station, Texas. . 


BULLETINS 
Number 


44. *Paints and Painting Materials (1897). 

67. *Commercial Fertilizers and Commercial Poisonous Insecticides (1903). 

70. *The Composition of Texas Cottonseed Meal (1904). 

79. *Cotton Breeding (1905). 

88. *Horticulture Section (1906). 

91. *Rood Adulteration in Texas (1906). 

92. *A Test of the Producing Power of Some Texas Seed Corn (1906). 

105. *Forest and Ornamental Trees (1908). 

119. *Infectious Anaemia of the Horse (1908). 

121. *Report of Progress at the Troup Substation (1909). 

122, *Effect of Salt Water on Rice (1909). 

124. *The Pecan Case-Bearer (1909). 

126. *Active Phosphoric Acid and Its Relation to the Needs of the Soil for Phosphoric 
Acid in Pot Experiments (1909). 

128. Cottonseed Meal as Human Food (1910). 

129. *Studies of the Ammonia-Soluble Organic Matter of the Soil (1910). 

132. *Report of the Cooperative Forage Crop Work by the U. S. Department of Agri- 
culture and Texas State Experiment Station at Chillicothe, Texas (1909). 

134. *Report of the Director on the Establishment of the New State Stations (1910). 

137. *Alfalfa in Northwest Texas (1911). 

139. *Hlectrolysis of Humus Solutions (1911). 

141. *Commercial Feeding Stuffs (1911). 

144. *Culture of Cigar Leaf Tobacco in Texas (1912). 

145. *Active Potash of the Soil and its Relations to Pot Experiments (1912). 

147. *Digestion Experiments with Texas Hays and Fodders (1912). 

148. *Report on Experiments with Citrus Fruits at the Beeville Substation (1912). 

149. *Commercial Fertilizers in 1911-1912. 

150. *Composition and Digestibility of the Ether-Extract of Hays and Fodders (1912). 

151. *Relation of the Total Nitrogen of the Soil to Its Needs as Shown in Pot Experi- 
ments (1912). 

152. *The Heating of Corn Chops (1912). 

158. *A Test of the Relative Values of Cottonseed Meal and Cottonseed Hulls for 
Fattening Cattle (1912). 


154. “Commercial Feeding Stuffs (1912). 

155. “The Ether-EPxtract and the Chloroform-Extract of Soils (1913). 

156. “The Phosphorous Compounds of Cottonseed Meal and Wheat Bran (1913). 
157. *Hog Cholera and Its Prevention (1913). 


159. Steer Feeding (1913). 
160. *Commercial Fertilizers in 1912-1913. 
161. “The Composition of the Soil of South Texas (1913). 


162. uaa een and Digestibility of the Chloroform-Extract of Hays and Fod- 
ders (1918). 

163, Digestion Wxperiments on Men with Cottonseed Meal (1913). 

164. “Commercial Feeding Stuffs (1914). 

165. Ammonia-Soluble Inorganic Soil Colloids (1914). 

166. Digestion Experiments with Texas Feeding Stuffs (1914). 

GT. Commercial Fertilizers and Their Use (1914). 


168. *Commercial Fertilizers in 1918-1914. 


*These bulletins will be loaned on request of those agreeing to return them. 
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Number 

169. The Total Fatty Acids and Other Ether-Soluble Constituents of Feedstuffs (1914). 
170. Texas Feeding Stuffs: Their Composition and Utilization (1914). 

n ly i Losses of Moisture and Plant Food by Percolation (1914). 


172. Sudan Grass (1915). 

LTS. The Composition of the Soil of the Texas Panhandle (1915). 
174. The Fffects of Organic Compounds in Pot Experiments (1915). 
175. Distribution and Digestibility of the Pentosans of Feeds (1915). 
176. *Commercial Fertilizers in 1914-1915. 

177. *Commercial Feeding Stuffs (1914-15). 

178. Effects of the Additions on Availability of Soil Phosphates (1915). 
179. *The Harlequin Cabbage-Bug (1915). 

180. *The Turnip Louse (1915). 

181. Oxidation of Organic Compounds in the Soil (1915). 

182. Steer Feeding (1915). 

183. Moisture Relations of Some Texas Soils (1915). 


184. Cooperative Fertilizer Experiments with Corn, 1908-1914. 

185. The Production Coefficient of Feeds (1916). 

186. Fattening Lambs (1916). 

187. Sprays and Spraying (1916). 

188. Tile Drainage (1916). 

189. The Composition of Cottonseed Meal and Cottonseed (1916). 

190. The Effect of Additions on the Availability of Soil Potash, and the Preparation 
of Sugar Humus (1916). 

191. The Composition of Rice and Its By-Products (1916). 

192. Soils of Grayson. Lee, McLennan, Titus, and Tyler Counties (1916). 

193. *Commercial Fertilizers in 1915-16. 

194. *Commercial Feeding Stuffs (1915-16). 

195. Japanese Sugar Cane as a Forage Crop (1916). 

196. Digestibility of Sugars, Starches. and Pentosans of Roughages (1916). 

hoy. Progress Report of Substation No. 3, Angleton, Texas, 1909-1914. 

198. *Feeding Baby Beeves (1916). 

199. *Progress Report, Texas Substation No. 6, Denton, Texas, 1909-1914. 

200. Progress Report. Substation No. 4, Beaumont, Texas, 1909-1914. 

201. Peanut Meal and Ground Whole Pressed Peanuts for Hogs (1916). 

202. *Progress Report of Substation No. 12, Chillicothe, Texas. 1905-1914. 

203. The Productive Values of Some Texas Feeding Stuffs (1916). 

204. The Recurving of Milo and Some Factors Influencing It (1917). 

205. *Sheep Breeding and Feeding (1917). 

206. *Poultry Feeds and Feeding Results (1917). 

207. *Poultry Houses and Poultry Equipment for Texas (1917). 

208. *The Fig in Texas (1917). 

209. Progress Report, Substation No. 2, Troup, Texas, 1901-1914. 

210. Barns for Work Animals (1917). 

2a: Field Experiments with Crown Gall, 1913-17. 

Ae The Availability of Phosphoric Acids in Rock Phosphate (1917). 

Males The Composition of the Soils of South Central Texas (1917). 

214. Progress Report, Substation No. 1, Beeville, Texas, 1910-14. 

215. Progress Report, Substation No. 5. Temple, Texas, 1910-14. 

216. *Commercial Feeding Stuffs (1916-17). 

217. *Commercial Fertilizers in 1916-17. 

218. Progress Report, Substation No. 7, Spur, Texas, 1909-14. 

219. Progress Report. Substation No. 8. Lubbock Texas, 1909-14. 

220. *Egg Producing Value of Some Texas Feeding Stuffs (1917). 

221. Progress Report, Substation No. 9. Pecos, Texas, 1910-1914. 

aid The Composition of Peanuts and Peanut By-Products (1917). 

223. *Effects of Lime and Carbonate of Lime on Acid Phosphate (1917). 

224. The Infiuence of Peanuts and Rice Bran on the Quality of Pork (1918). 

225. *Cocoanut Meal versus Cottonseed Meal for Dairy Cows (1918). 

226. Cooperative Soft Pork Investigations (1918). 

wah Studies on the Harlequin Bug (1918). 

228. Influence of Peanut Meal on the Quality of Pork (1918). 

229. Experiments at Substation No. 3. Angleton, Texas, 1909-1916. 

231. The Beemoth or Waxworm (1918). 

232. Mineral Requirements cf Sheep (1918). 

235. *Cooperative Fertilizer Experiments with Cotton, Corn, Sweet Potatoes, and Irish 
Potatoes, 1908-17. 

236. *Grain Scrghum Improvement (1918). 

237. *Progress Report, Substation No. 11, Nacogdoches, Texas, 1909-1915. 

238. *Dairy Cattle Feeding Experiments (1918). 

239. *Control of Weeds in Rice Fields (1918). 

240. The Utilization of Yucca for the Maintenance of Cattle (1918). 

241. *Cotton Seed Meal (1919). 

242. *Hardening Peanut-Fed Hogs (1919). 

243. *The Needs of Texas Soils for Lime (1919). 


*These bulletins will be loaned on request of those agreeing to return them. 
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244. Composition of the Soils of Archer, Franklin and Harrison Counties (1919). 
y45, Feeaing Values of Certain Texas Feeding Stuffs (1919). 
246. *Report of the First Texas National Egg-Laying Contest (1919). 
247. The Chemical Composition of the Cotton Plant (1919). 
v48. *Commercial Fertilizers in 1918-19. 
249. *Field Diseases of the Sweet Potato in Texas (1919). 
251 *Commercial Feeding Stuffs, September 1, 1918, to August 31, 1919. 
252. *Commercial Feeding Stuffs Registered for Sale in Texas, October 1, 1919. 
253. *Report of Experiments at Substation No. 12, Chillicothe, Texas, 1915-17. 
254. *Report of Experiments at Substation No. 11, Nacogdoches, Texas, 1916-18. 
255 Beekeeping tor Beginners (1919) (Reprint). 
256. *The Cowpea Weevil (1919). 
257. *Thoe Cotton or Melon Louse: Life History Studies (1919). 
258. Report of Experiments, Substation No, 4, Beaumont, Texas, 1915-18. 
259. Nitrification in Texas Soils (1920). 
260. *Wilts of the Watermelon and Related Crops (1920). 
261. *Diseases of Grains, Sorghums, and Millet, and Their Control in Texas (1920). 
262, The Searing Iron versus the Knife for Docking or De-tailing Lambs (1920). 
263. Rations for Fattening Steers (1920). 
264. *Farm Records and Accounts (1920). 
265. *Commercial Fertilizers in 1919-1920. 
267. *The Relation of the Phosphoric Acid of the Soil to Pot Experiments (1920). 
269. Grain Sorghums versus Corn for Fattening Lambs (1920). 
270. A Study of the Black and the Yellow Molds of Ear Corn (1920). 
271. *The Salt or Sodium Chloride Content of Feeds (1920). 
272. *The Chemical Composition of Texas Honey and Pecans (1921). 
273. *Pink Root Disease of Onions and Its Control in Texas (1921). 
274. *Cotton Variety Experiments, Substation No. 3, Angleton, Texas (1921). 
275. *Spur Feterita (1921). 
276. *Corn Variety Experiments, Substation No. 3, Angleton, Texas (1921). 
Pal Ge, Sweet Potato Fertilizer Experiments at Substation No. 2, Troup, Texas (1921). 
278. *Farm Tenantry in the United States (1921). 
PUTAS), Type and Variability in Kafir (1921). 
280. *Commercial Fertilizers in 1920-21. 
281. *Commercial Feeding Stuffs: September 1, 1920, to August 31, 1921. 
282, The Composition and Feeding Values of Wheat By-Products (1921). 
283 *The Relation of Soil Nitrification and Ammonification to Pot Experiments (1921). 
284. *Availability of Potash in Some Soil-Forming Minerals (1921). 
285. *Grain Sorghum versus Corn for Fattening Lambs (1922). 
286 *Rice Bran for Fattening Hogs (1922!). 
287. *Availability of Some Nitrogenous and Phosphatic Minerals (1922). 
288. *Cotton Variety Experiments, 1912-1920, Substation No. 7, Spur, Texas 
289. *The Effect of Rock Phosphate Upon the Corn Possibility of the Phosphoric Acid 
of the Soil (1922). 
290, *Digestibility of the Sugars, Starches, Pentosans and Proteids of Some Feeding 
Stuffs (1922). 
291. *Digestion Experiments (1922). 
292 The Blueweed and Its Eradication (1922) (Reprint). 
293 *Cultivation and Care of Trees on Texas Farms (1922). 
294. *Shelling Percentages in Grain Sorghum (1922). 
295 Correlation between External Body Characters and Annual Egg Production in 
White Leghorn Fowls (1922). 
296 *Grain Sorghums versus Corn for Fattening Baby Beeves (1922). 
297 An Economie Study of a Typical Ranching Area on the Edwards Plateau of 
Texas (1922). 
298 *Commercial Fertilizers in 1921-22. 
299 *Varieties of Cotton in Northwest Texas (1922). 
300. *Organic Constituents of the Soil (1922). 
801. “Soils of Bell, Jefferson, Smith, Taylor, and Webb Counties (1922). 
302. *The Needs of the Soils of Brazos and Jefferson Counties for Sulphur (1922). 
303. *Commercial Feeding Stuffs: September 1, 1921, to August 31, 1922. 
304. *The Fixation of Phosphoric Acid by the Soil (1922). 
205. *Swine Feeding Experiments (1923). 
306. “Grain Sorghums versus Corn for Fattening Lambs (Third Experiment) (1923). 
307. Texas Root Rot of Cotton and Methods of Its Control (1923). 
308. The Sweet Potato Weevil (1923). 
309. ™ IT. Fattening Steers on Cottonseed Meal and Hulls with and without Corn. 
Il. The Influence of Age in Fattening Steers (1923). 
B10 The Interpretation of Correlation Data (1923). 
oul The Influence of Individuality, Age, and Season Upon the Weights of Fleeces 
Produced by Range Sheep (19283). 
B12. Commercial Fertilizers in 1922-23. 
313 Rice Bran and Rice Polish for Growing and Fattening Pigs (1923). 
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Number 

314. Commercial Feeding Stuffs: September 1, 1922, to August 31, 1923. 

315. pies Experiments with Oat By-Products and Other Feeds (1924). (Report 
TO. t.) 

316. The Soils of Brazos, Camp, Ellis, and Washington Counties (1924). 

BL ts Comparative Influences of Various Protein Feeds on Laying Hens (1924). 

318. The Relation Between Rents and Agricultural Land Values in Theory and in 
Practice (1924). 

319. Field and Laboratory Notes on a Fatal Disease of Cattle Occurring on the 
Coastal Plains of Texas (Loin Disease) (1924). 

320. The Influence of Individuality, Age, and Season Upon the Weights of Fleeces 
Produced by Angora Goats Under Range Conditions (1924). 

322 *Commercial Fertilizers in 1923 and 1924. 

323. The Price of Feed Utilities (1924). 

324. *Commercial Feeding Stuffs (1923-24). 

325. *Effect of Cropping Upon the Active Potash of the Soil (1924). 

326: Breeding Experiments with Blackberries and Raspberries (1925). 

327. An Agricultural Economic Survey of Rockwall County, Texas (1925). 

328. *The Life History and Control of the Pecan Nut Case Bearer (1926). 

329. Energy Production Coefficients of American Feeding Stuffs (1925). 

330 Farm Mortgage Financing in Texas (1925). 

331. The Value of Various Feeds in the Control of Coccidiosis in Chicks (1925). 

332. *Biometrical Studies of Lint and Seed Characters in Cotton (1925). 

333. *Heritable Chiorophyll Deficiencies in Seedling Cotton (1925). 

334. *Trend of Taxes on Agricultural Land in Texas and Distribution of the Farmers” 
Tax Dollar (1925). 

335. *Commercial Fertilizers in 1924-1925. 

336. *Commercial Feeding Stuffs (1924-1925). 

B37. Soils of Eastland, El Paso, Lubbock, and San Saba Counties (1926). 

338. *Abstracts of Bulletins 305 to 327, inclusive. 

339. The Cotton Flea Hopper (1926). 

340. The Effect of Spacing on the Yield of Cotton (1926). 

341. Cottonseed Products as Feed, Fertilizer and Human Food (1926). 

342. Angleton Grass (1926). 

343. Studies of a New Fusarium Wilt of Spinach in Texas (1926). 

344, Feeding Bone Meal to Range Cattle on the Coastal Plains of Texas (1926). 

345. The Possibilities of Brazil as a Competitor of the United States in Cotton 
Growing (1926). 

346. Commercial Fertilizers in 1925-1926 and Their Use. 

347. Studies on the Biology of the Pecan Nut Case Bearer (1926). 

848. *Commercial Feeding Stuffs (1926). 

349. Variation in Certain Lint Characters in a Cotton Plant and Its Progeny (1926). 

350. Fertilizer Statistics for Texas (1927). 

351. Short-term Farm Credit in Texas (1927). 

352. Rice Bran as a Feed for Dairy Cows (1927). 

353. The Influence of Parentage, Nutrition, Temperature, and Crowding on Wing 
Production in Aphis Gossypii, Glover (1927). 

354. Varieties of Cotton for the Gulf Coastal Plains of Texas (1927). 

355. Relation of the Potash Removed by Crops to the Active, Total, Acid-Soluble 
and Acid-Insoluble Potash of the Soil (1927). 

356. Control and Spring Emergence of the Cotton Flea Hopper (1927). 

S67. Effect of Potash Fertilizer on the Carrying Quality of Tomatoes (1927). 

358. An Economic Study of the Dairy Industry in Texas (1927). 

359. Hybrid Vigor in Sorghum (1927). 

360. The Effect of Spacing and Time of Thinning on the Yield, Growth, and Fruiting 
Characteristics of the Cotton Plant in 1925 (1927). 

361. The Work of the State Apicultural Research Laboratory, 1919-1926 (1927). 

362. *Large-Scale Cotton Production in Texas (1927). 

363. Sorgo Silage, Sorgo Fodder and Cottonseed Hulls as Roughages in Rations for 
Fattening Calves (1927). 

364. Varieties of Cotton in Northwest Texas (1927). 

365. Crop Rotation in the Blackland Region of Central Texas (1927). 

366. Varieties of Cotton in the Red Prairies of Northwest Texas (1927). 

367. Activities of Livestock on the Range (1927). 

368. Commercial Fertilizers in 1926-27 and Their Use (1927). 

369. Varieties of Cotton for East Central Texas (1927). 

370. Commercial Feeding Stuffs. September 1, 1926, to August 31, 192'7 (1927). 

au eo Effect of Salt Water on Rice (1927). 

372. Digestibility and Production Coefficients of Poultry Feeds (1927). 

BHEH Harvesting Grain with the Combined Harvester-Thresher in Northwest Texas 
1927). 

374. A Fees Study of Varieties of Cotton Seed (1927). 

375. The Soils of Bowie, Denton, Freestone, and Red River Counties (1927). 

376. The Effect of Various Rations on the Storage Quality of Eggs (1928). 


*These bulletins will be loaned on request of those agreeing to return them. 


26 


CIRCULAR NO. 54, TEXAS AGRICULTURAL EXPERIMENT STATION 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION—Continued 


Number 
Swale Hibernation of the Cotton Flea Hopper (1928). 
3878. Services. Facilities, and Costs of Marketing Vegetables in the Lower Rio Grande 
Valley of Texas (1928). 
379. Grain Sorghum ys. Corn for Fattening Lambs (1928). 
380. Investigations on Control of Cotton Flea Hopper in 1927 (1928). 
381. Peanuts in Texas (1928). 
382. Bagworms of Texas (1928). 
383. Relation of Farm Prices to Quality of Cotton (1928). 
384. Varieties of Cotton for Central East Texas (1928). 
385. Changes in Body Measurements During Intensive Fattening (192/8). 
386. The Influence of Moisture and Temperature on Cotton Root Rot (1928). 
387. Commercial Fertilizers in 1927-28 and Their Use (1928). 
388. Denton Wheat, A New Variety for North Texas (1928). 
389. Relation of Cotton Root Rot and Fusarium Wilt to the Acidity and Alkalinity of 
the Soil (1928). ; 
390 Experiments with Fertilizers on Rotated and.Non-Rotated Crops (1928). 
391 Relation of the Water-Soluble Potash, the Replaceable and Acid-Soluble Potash 
to the Potash Removed by Crops in Pot Experiments (1928). 
392 Commercial Feeding Stuffs, September 1, 1927, to August 31, 1928 (1928). 
CIRCULARS 
Number 
We, Strawberries Under Irrigation in South Texas (1913). 
o  lrauck Marnune (993%) 
4, *The Best Type of Implement Shed for Texas Farms (1914). 
5. ‘*Appropriations Asked for Main Stations and Substations (1915). 
if Insect Enemies of Sudan Grass (1915). 
9. *The Story of Three Pigs (1915). 
On Housing arm Implements (1915). 
11. *Foulbrood Regulations (1916). 
12, *Progress in Peanut Milling (1916). 
13. *The Green Bug or Spring Aphis (1916). 
15. *The Milk-House for Texas (1916). 
16. *Directions for Preparation of Veterinary Specimens for Examination (1916). 
17. *Texas Foul Brood Law and Foul Brood Regulations (1916). 
18. *The San Jose Scale (1916). 
19. *Automobile Soil Survey (1919). 
20. *Patch Budding Large Limbs and Trunks of Pecan Trees (1920). 
21. *Research Spirit in Scientific Institutions (1920). 
BARS Malvaceous Plants of Texas (1920). 
23. *Reliable Agricultural Information and How to Secure It (1920). 
24. *Spraying San Jose Scale (1920). 
26. Cost of Production and Its Relation to Prices (1920). 
27. *The Screw Worm and the Wool Maggot (1921). 
28. *Internal Parasites of Sheep and Goats (1921). 
80. The Practicability of the Milking Machine (1923). 
rayll g Standard Fertilizer Formulas and Their Use (1928). 
$2, Cotton Boll Weevil Control in ‘Texas (1924). 
OSs The Texas Agricultural Experiment Station System (1924). 
34. The Lower Rio Grande Valley of Texas (1924). 
Bay Suggestions on Queen Rearing (1925). 
36. *Foul Brood Control and Diseases of Bees, Foul Brood Law, Revised Regula- 
tions (19214). 
aM en Subterranean Clover, A New Sandy Land Grazing Crop for Southeastern Texas 
(1925). 
38. *Biennial Report of Apiary Inspections (1923-25). 
Bo. Cotton Production in Texas (1926). 
40. Controi of the Cotton Flea Hopper in Texas (1926). 
41. *Jujubes in Texas (1926). 
42, Feeding Chickens (1926). 
43, Johnson Grass in Texas (1927). 
44, *Abstracts of Bulletins 328-346 and Circulars 32-42. 
45. Texas Agricultural Outlook for 1927. 
46 *Leguimes for Texas Beekeepers (1927). 
47 Spraying for the Control of Fig Rust (1927). 
48, Production of Clean Milk (1927). 
49. *Abstracts of Bulletins 347 to 365 and Circulars 43 to 47 (1928). 
50. Second Biennial Report of Apiary Inspection, 1925 (1927). 
51. *Texas Agricultural Outlook for 1928. 
52 Mechanical Harvesting of Cotton in Northwest Texas (1928). 
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9th*, 11th*, 12th*, 13th*, 25th, 26th*, 27th, 28th, 29th, 80th*, Siist*, 32nd", 3erd*, 


84th*, 35th, 36th, 37th, 38th, 39th, and 40th. 


MISCELLANEOUS 
Special Circular, Farmers Cooperative Gins in Texas (1920). 


Soil Survey: 
The Soil Survey, What It Is, Its Uses (1923). 
Denton County, Texas (1918). 
Reconnaissance Survey of Northwest Texas (1919). 
Dallas County, Texas* (1924). 
Reeves County, Texas (1922). 
Soil Survey. Harris County, Texas (1922). 
Reconnaissance Survey, West-Central Texas (1922). 
Soil Survey Map of Bell County, Texas (1916). 
Soil Survey Map of Eastland County, Texas. (1916). 
Soil Survey Map of San Saba County, Texas (1916). 
Soil Survey Map, Lubbock County, Texas (1917). 
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The inspection work was conducted the first year of the bi- 
ennium as usual, and good progress was made. There was a net 
gain of 11 beekeepers, and approximately 1,000 colonies were 
freed from American foulbrood. There were 34,671 colonies 
inspected and 1.5 per cent found to be infected with the disease. 

During the second year there was practically no progress 
because of inability, on account of scarcity of funds, to do 
more than to inspect a small number of apiaries belonging to 
queen breeders. 


CIRCULAR NO, 55 MARCH, 1930 


APIARY INSPECTION, 1927-1929, AND THE FOULBROOD 
LAW 


F. L. THOMAS AND CECIL E. HEARD* 


In recent years the State Legislature has strictly itemized the appro- 
priations for apiary inspection. The funds for foulbrood inspection 
provide salaries for a Chief Foulbrood Inspector, two assistant inspectors, 
and a stenographer-clerk. Provision is also made for paying a per diem 
wage to local inspectors, usually three or four in number, who are 
appointed to look after the inspection work that is requested in the 
various distant sections of the state, and also for paying their traveling 
expenses. This plan aids in reducing the expenses of the regular in- 
spectors, who, otherwise, would find it necessary to travel considerable 
distances to make the inspections. The travel of the regular inspectors 
while engaged in field work is provided for in a separate item of the 
foulbrood appropriation. 

The inspection work during the first year of the biennium was con- 
ducted in the usual manner as described in the Second Biennial Report 
of Apiary Inspection.t 

During the second year of the biennium, September 1, 1928, to August 
31, 1929, no fund for the traveling expenses of the regular inspectors 
was made available. As a result of this situation, the inspection force 
was reduced to one inspector, who cooperated with the local inspectors 
and queen breeders, thereby making inspections possible for the purpose 
of granting certificates. Because of lack of funds, only the large pro- 
ducers and commercial beekeepers were inspected. 

The policy of destroying diseased colonies by fire was continued as in 
former years. Regulations prohibit treatment of American foulbrood 
without permission from the proper authorities. A few of the large 
beekeepers and many of the small ones are too careless to char, or do 
not have the proper equipment to boil or soak infected hive bodies and 
supers so as to thoroughly sterilize them, and experience in Texas has 
proved that destruction is the cheapest and safest method of eradicating 
American foulbrood. 

The beekeepers on the whole have cooperated heartily in this policy 
of complete destruction of American foulbrood by fire. In many lo- 
calities where the disease has been abundant the beekeepers have learned 
to identify the symptoms and have used the above method in cleaning 
up their own yards and have assisted in putting the policy into practice 
in their respective localities. The principle of thoroughly disinfecting 


*A portion of this circular was prepared by S. E. McGregor, who resigned 
August 31, 1929. 


*Circular No. 50, Texas Agricultural Experiment Station, 1928. 
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Table 1.—Inspection record by counties, September 1, 1927, to August 31, 1928 


Receiving first visit Having had one or more previous inspections 
and inspection in other years 
Clean Now A. F. B. Now 
County SS)  . | 
Clean A. F. B. Present Clean A. F.B. 

Before Before Clean Before A. F. B. Before 
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Table 2.—Inspection record by counties, September 1, 1928, to August 31, 1929 


Receiving first visit Having had one or more previous inspections 
and inspection in other years 
Clean Now A. F. B. Now 
County Clean A. F. B. Present. | ————,—— | 
Clean Arne Be 
Before Before Clean Before A. F. B. Before 
AF ALF. AF 


Men] Col. | Men] Col.| B. | Men| Col.} Men] Col. | Men] Col.| B. | Men| Col. B. 
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the hands, hive tools, and smoker, after working a diseased colony, is 


also followed. 
A Review of Inspection Work, 1927-1929 


During the first year of the biennium, September 1, 1927, to August 
31, 1928, a total of 34,671 colonies owned by 511, beekeepers was in- 
spected. American foulbrood was found in 548 colonies, or approxi- 
mately 1.5 per cent of the number examined. The diseased colonies were 
distributed among 103 beekeepers. During this period 59 counties were 
visited, 24 of which were found to contain foulbrood. Infection was 
found in three of these counties for the first time. On the other hand, 
the disease has been eradicated from three counties, no foulbrood having 
been found for at least two years. 

An analysis of the records in Table 1 indicates that good progress was 
made. Apiaries belonging to 40 beekeepers have been freed from disease 
and 3,509 colonies liberated from quarantine. There were 29 beekeepers 
whose colonies were formerly without disease, but upon the last inspec- 
tion were found to possess foulbrood. This shows a net gain of 11 bee- 
keepers and approximately 1,000 colonies. 

Fifty-four beekeepers, whose colonies were inspected for the first time 
and foulbrood discovered, were found to possess 13.4 per cent infected 
colonies. 

Where foulbrood had been previously found in the apiaries of 60 bee- 
keepers, the last inspection showed that 40 were freed from the disease 
and that the remaining 20 beekeepers have 5 per cent of their colonies 
infected. This may appear to be a rather large proportion of infection 
to occur on a second inspection, but it means that either the source of 
the disease has not been discovered or a submerged infection exists. 

Occasionally cross-comb colonies are encountered, indicating neglect 
on the part of the beekeeper. This condition prevents careful inspection 
and regulatons are in effect which require that such colonies be trans- 
ferred to movable frame hives. There were 328 cross-comb colonies: 
found in the course of inspection. Of this number, 73 were transferred 
by the end of the year, while an additional 43 were transferred as a result 
of orders issued during the previous biennium. 

Certificates were issued to 58 queen breeders and package bee shippers, 
who owned a total of 18,120 colonies located in 35 counties, scattered 
from the Rio Grande to the Red River. 

During the second year of the biennium the inspection work was con- 
fined almost entirely to the queen breeders and package bee shippers. 
These men hore a part of the expense of inspection because no fund was 
available for travel of the regular inspectors. Certificates were granted 
to 36 queen breeders and package shippers, who possessed a total of 
16,198 colonies. 

The entire number of colonies inspected during this time was only 
17,770. Those colonies examined and not owned by the commercial 
beekeepers were inspected because foulbrood was thought to be present. 


APIARY INSPECTION, 1927-1929, AND THE FOULBROOD LAW 9 


The disease was found in 69 of these colonies, infection appearing for 
the first time in one new county. 


SUMMARY 


In 1927-1928, inspections were made in 59 counties and 34,671 
colonies were examined. ‘These were distributed among 511 beekeepers. 
American foulbrood was found in 1.5 per cent of the total number of 
colonies and occurred in the apiaries of 103 beekeepers, 

Apiaries belonging to 40 beekeepers were liberated from quarantine. 

Where disease is discovered, it is not always possible to eradicate it as 
a result of one inspection, even though all infection found is burned. 
Either the source of the disease may not be destroyed or a submerged 
infection exists in apparently clean colonies. 

In 1928-1929, the inspection work was confined almost entirely to 
queen breeders and package bee shippers, on account of scarcity of funds 
for travel of the regular inspectors. 

Certificates were granted the first year of the biennium to 58, and the 
second year to 36 men. 
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APPENDIX 


THE TEXAS FOUL BROOD LAW 
REVISED REGULATIONS 


The present foul brood law of Texas was enacted by the Thirty-third Legis- 
lature, approved March 27, 1914, and became a law ninety days later. It 
embodied many advantages over the previous law. ; ; 

The Chief, Division of Entomology, Texas Agricultural Experiment Station, 
is named in the law as the State Entomologist who is charged with the enforce- 
ment of the law. 


GENERAL LAWS OF TEXAS, THIRTY-THIRD LEGISLATURE 
He Ba Now] CHAPTER 51 


An Act to amend Chapter CXXVI of the Acts of the Regular Session of the 
Twenty-eighth Legislature, entitled “An Act to provide for the protection of 
honey bees against foul brood and other contagious diseases, and providing 
that all beekeepers report to the State Entomologist when infectious diseases 
exist; providing for collecting the expense of eradicating the disease, and 
fixing the charges upon the owner or agent of the bees; providing for the 
extermination of all contagious diseases; and providing penalties for the vio- 
lation of any of the provisions of this act,” and declaring an emergency. 


Be it enacted by the Legislature of the State of Texas: 


Section 1. That Chapter CXXVI of the Acts of the Regular Session of the 
Twenty-eighth Legislature be, and the same is, hereby amended so as to hereafter 
read as follows: 


Section 2. That for the purpose of carrying out the provisions of this act, 
the Entomologist of the Agricultural Experiment Station of the Agricultural 
and Mechanical College of Texas shall be the State Entomologist of this State, 
and as such it shall be his duty to enforce the provisions of this act and to 
issue such rules, regulations, ete., as are hereinafter required. As State Ento- 
mologist he shall receive no fees or remuneration other than his regular salary 
as Entomologist of the Experiment Station and State Entomologist; provided, 
that he may be reimbursed for necessary expenses incurred in discharge of his 
duties as State Kntomologist. He shall employ such assistants and inspectors 
as may be necessary, subject to the approval and confirmation of the Director 
and Governing Board of the Texas Agricultural Experiment Station. He shall 
make an annual report to the Director and Governing Board of the Experiment 
Station, such report giving a detailed account of all funds received and dis- 
bursed, and for what purpose, as well as a full report upon all prosecutions, ete., 
made under the provisions of this Act. 


Section 3. The said State Entomologist shall have full and plenary power 
to deal with all contagious or infectious diseases of honey bees which, in his 
opinion, may be prevented, controlled or eradicated; and shall have full power 
and authority to make, promulgate and enforce such rules, ordinances, orders 
and regulations, and to do and perform such acts as, in his judgment, may be 
necessary to control, eraditate or prevent the introduction, spread or dissemi- 
nation of any and all contagious diseases of honey bees as far as may be possible, 
and all the rules, ordinances, orders and regulations of said State Entomologist 
shall have the force and effect of the law in so far as they conform to the 
general laws of this State and the United States. The State Entomologist, in 
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the exercise of the power and authority herein delegated, shall have authority 
to prohibit the shipment or bringing into this State of any honey bees, honey, 
honeycomb, or articles or things capable of transmitting contagious or infectious 
diseases of bees from any State, territory or foreign country, except under such 
rules and regulations as may be adopted and promulgated by said State Ento- 
mologist. 


Section 4. All honey bees shipped or moved into this State shall be accom- 
panied by a certificate of inspection signed by the State Entomologist or State 
Foul Brood Inspector of the State or country from which shipped. Such cer- 
tificate shall certify to the apparent freedom of the bees, and their combs and 
hives, from contagious and infectious diseases and must be based upon an actual 
inspection of the bees themselves within a period of sixty days preceding date 
of shipment. The shipper of such bees is hereby required to file with the State 
Entomologist, College Station, Texas, at least ten days in advance of such ship- 
ment, a certified copy of said certificate, together with the names and addresses 
of both consignor and consignee; provided, that when honey bees are to be 
shipped into this State from other States or countries wherein no official apiary 
inspector or State Entomologist 1s available, the State Entomologist of Texas 
may issue permit for such shipment upon presentation of suitable evidence 
showing such bees to be free from diseases. Shipments of bees arriving at points 
within this State, not accompanied by the certificate herein described, shall be 
subject to confiscation and destruction by the State Entomologist or his assist- 
ants. This requirement shall not apply to shipments of live bees in wire cages, 
when without combs or honey. 


Section 5. It shall be unlawful for railroad companies, express companies or 
other common carriers to accept for shipment, between points within this State, 
_any honey bees, used honeycombs, used bee hives or fixtures, except under such 
regulations and provisions as the State Entomologist shall prescribe. 


Section 6. The State Entomologist, through himself, assistants or inspectors, 
shall have authority to seize and confiscate any shipments of diseased bees’ found 
in transit in this State, or found in any depot, express office, storeroom, car, 
warehouse or premises awaiting transportation or delivery, and the State Ento- 
mologist, through himself or his assistants, shall have authority to enter, during 
ordinary business hours, any depot, express office, storeroom, car, warehouse or 
premises for the purpose of inspecting any shipment of honey bees therein which 
he may have reason to believe are or may be infected with a contagious or 
infectious disease or which he may have reason to believe are being transported 
or have been or are about to be transported in violation of any of the provisions 
of this Act. 


Section 7. In the discharge of the duties herein delegated, the State Ento- 
mologist, and his assistants and inspectors, shall have authority to enter, during 
ordinary business hours, any premises, public or private, wherein may be located 
any honey bees, or wherein he or they may have reason to believe any honey bees 
are kept or located, for the purpose of examining said bees and determining 
whether or not they are infected with any contagious or infectious disease. 


Section 8. The State Entomologist shall have authority to declare a protective 
quarantine in any district, county, precinct or other defined area wherein foul 
brood or other contagious disease of bees is not known to exist, or wherein any 
disease of bees is being eradicated in accordance with the provisions of this Act, 
said quarantine to prohibit the movement or shipment, into said district, county, 
precinct or any other area, of any bees, honey, appliances or other things capable 
of transmitting the disease or infection, except under such rules and regulations 
as he shall prescribe. 


Section 9. The State Entomologist shall have authority when, in his opinion, 
public welfare and necessity require it, to place a restrictive quarantine upon 
any district, county, precinct, or other defined area wherein are located any 


12 CIRCULAR NO. 55, TEXAS AGRICULTURAL EXPERIMENT STATION 


honey bees infected with contagious or infectious disease, said quarantine to 
prohibit the movement or shipment therefrom of any bees, honey, appliances or 
other things capable of transmitting the infection, except under such rules and 
regulations as he shall prescribe. 


Section 10. Queen bees and their attendant bees shall not be sold or offered 
for sale in this State unless accompanied by a copy of a certificate from a state 
or government entomologist or apiary inspector to the effect that the apiary 
from which said queen bees are shipped has been inspected within the preceding 
twelve months and found apparently free from contagious and infectious dis- 
eases, or by a copy of a statement by the beekeeper made before a notary public 
or other officer having a seal that the bees are not diseased to the best belief of 
affiant, and that the honey used in making the candy contained in the queen 
cage has been diluted and boiled for at least thirty minutes in a closed vessel. 


Section 11. Any person, firm or corporation violating any of the provisions 
of this Act, or violating any of the rules, quarantines, orders or regulations of 
the State Entomologist issued in accordance with the provisions of this Act, shall 
be deemed guilty of a misdemeanor, and shall, upon conviction thereof, be fined 
in any sum not less than twenty-five nor more than two hundred dollars. All 
prosecutions under this Act shall be commenced and carried on in any county 
of the State affected by the violation of said orders, quarantines, rules or regula- 
tions, and the said State Entomologist may enjoin any threatened or attempted 
violation of his orders, quarantine, rules or regulations in any court of compe- 
tent jurisdiction, or take any other civil proceeding necessary to carry out and 
enforce the provisions of this Act. It shall be the duty of the Attorney General 
and the various county and district attorneys to represent said State Entomolo- 
gist, whenever called on to do so; and the said State Entomologist, in the dis- 
charge and enforcement of the duties and powers herein delegated, shall 
have the authority to compel the production for examination by said State 
Entomologist, or anyone designated by him, of all books, papers and documents 
in the possession of any person; to take testimony, and compel the attendance 
and examination under oath of witnesses; and it is hereby made the duty of 
various sheriffs and constables throughout the State to serve all papers, orders, 
summons and writs that may be delivered to them by said State Entomologist and 
to protect the State Entomologist or his assistants or inspectors in the discharge 
of their duties, as herein defined whenever called upon to do so. The State 
Entomologist is authorized, when necessary, to apply to any court of competent 
jurisdiction for the necessary writs and orders to enforce the provisions of this 
article and in such cases he shall not be required to give bond. 


Section 12. For the purpose of disseminating knowledge regarding honey bees 
and their diseases, the State Entomologist shall publish methods and directions 
for treating, eradicating or suppressing contagious or infectious diseases of honey 
bees, including the rules and regulations provided for in Sections 2, 3, 5, 8 and 9, 
and such other information as he shall deem of value or necessity to the bee 
keeping interest of the State. 


Section 13. If any owner of, or person having control or possession of any 
honey bees in this State, knows that any bees so owned and controlled are 
affected with American foul brood, or any other contagious or infectious diseases, 
or knows of any other bees so diseased, it shall be and is hereby made his duty 
to at once report such fact to the State Entomologist at College Station, Texas, 
setting out in his said report all the facts known with reference to said infection, 


Section 14. The State Entomologist shall have full power in his discretion to 
order any owner or possessor of bees dwelling in hives without movable frames, 
or not permitting of ready examination, to transfer such bees to a movable frame 
hive within a specified time. In default of such transfer the State Entomologist 
may destroy, or order destroyed, such hives, together with the honey, frames, 
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combs and bees contained therein, without recompense to the owner, lessee or 
agent thereof. 


Section 15. If at any time the State Entomologist finds, or has reason to 
believe, that the owner or keeper of any bees, or the owner of any apiaries has 
refused or is refusing to comply with any or all of the rules and regulations 
hereinbefore provided for, then and in that event the State Entomologist is hereby 
authorized to inspect or cause to be inspected said bees, and, if necessary, burn 
diseased colonies, appliances and honey, and do any and all things necessary in 
the premises to eradicate foul brood or any other contagious or infectious disease 
of bees. 


Section 16. When any owner or possessor of bees shall fail to carry out 
instructions of the State Entomologist as hereinbefore set forth, the State 
Entomologist, or his assistants or inspectors, shall carry out such destruction 
or treatment and shall present to the owner or possessor of said bees a bill for 
the actual cost of such destruction or treatment, including the cost of such hives, 
foundations, etc., as may be necessary for proper treatment of the disease. In 
the failure of the owner or possessor of such bees to pay said bill within thirty 
days after the delivery of same to himself, tenant or agent, or within thirty days 
after mailing same to his usual post office address, the State Entomologist shall 
certify to the county attorney of the county wherein such bees were located, the 
amount and items of such bill; and the county attorney shall file suit for the 
recovery of said account. All moneys recovered by the county attorney for such 
destruction or treatment shall be paid into the hands of the State Treasurer, to 
become a part of the fund for carrying out the provisions of this Act. 


Section 17. If any owner or keeper of any diseased colonies of bees shall 
barter, give away, sell or ship or move any infected bees, honey or appliances, or 
shall expose any other bees to the danger of infection of the disease, or shall 
refuse or neglect to make a report as provided in Section 13 of this Act, he shall 
be deemed guilty of a misdemeanor and upon conviction thereof shall be fined in 
any sum not less than twenty-five nor more than two hundred dollars. 


Section 18. It shall be unlawful for any person, firm or corporation to expose, 
on their own premises or elsewhere, any honey, hives, frames, combs, brood or 
appliances known to be infected by foul brood or other dangerous disease of bees, 
in such a manner that honey bees may have access to same; and it shall be un- 
lawful to sell, offer for sale, barter, give away, ship or distribute any honey taken 
from a colony or colonies of bees infected with foul brood or other infectious or 
contagious disease. Violations of this section shall be deemed a misdemeanor and 
any person, firm or corporation convicted thereof shall be fined in any sum not 
less than twenty-five or more than two hundred dollars. 


Section 19. Anyone who shall seek to prevent any inspection of bees, honey 
or appliances under the direction of the State Entomologist, in accordance with 
this Act, or who shall attempt to prevent the discovery or treatment of diseased 
honey bees, or who shall attempt to intimidate the State Entomologist, or his 
assistants or his inspectors, or otherwise interfere with them in the lawful dis- 
charge of their duties as herein defined shall be deemed guilty of a misdemeanor, 
and shall, upon conviction, be fined in any sum not less than twenty-five nor more 
than two hundred dollars. Prosecution under the provisions of this section shall 
be instituted in any county of the State in which the offense is committed. 


Section 20. All fines collected for prosecution under the provisions of this 
Act shall be paid to the State Treasurer, to become a part of the fund for carry- 
ing out the provisions of this Act. 

Section 21. The State Entomologist, his assistants and inspectors, shall not be 


required to give bond or security in any legal proceedings which he or they may 
institute or defend in any court of justice in this State. 
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Section 22. All laws or parts of laws in conflict with or inconsistent with this 
Act be and the same are hereby repealed. 


Section 23. The fact that American foul brood now exists and is destroying 
honey bees in at least twenty-two counties in Texas, and that there is now no 
adequate statute permitting the immediate suppression and control of this and 
other contagious diseases of honey bees, creates an emergency and an imperative 
public necessity requiring the suspension of the constitutional rule which re- 
quires bills to be read on three several days, and the same is so suspended, and 
this Act shall take effect and be in force from and after its passage, and it is 
so enacted. 


Note.—H. B. No. 11 passed the House of Representatives March 8, 1913, but no 
vote given; passed the Senate by a two-thirds vote, yeas 28, nays 0. 


Approved March 27, 1913. 
Took effect 90 days after adjournment. 


REGULATIONS 


The following regulations are issued by the State Entomologist in accordance 
with the General Laws of Texas, Thirty-third Legislature, Chapter 51, Section 3, 
commonly known as the “Foulbrood Law.” 

All regulations previously issued by this office are hereby declared null and 
void, 


Regulation I—It is hereby ordered that on and after March 1, 1922, honey 
bees in the State of Texas shall be kept only in movable frame hives permitting 
of ready examination. 

The keeping of bees in box hives, gums, logs, barrels, or other domiciles not 
equipped with movable frames permitting ready examination of all combs, is 
unlawful. Bees kept in any form of hive except one containing movable frames 
permitting ready examination are subject to treatment or destruction by the 
State Entomologist, his assistants, or inspectors, at the owner’s expense as pro- 
vided by Section 16, Chapter 51, General Laws of Texas. 


Regulation II.—It is hereby ordered ‘that on and after March 1, 1922, no 
honey bees, used honey combs, used bee hives, used or second-hand apiary fixtures 
or appliances shall be moved or shipped from one county to another unless they 
are accompanied by a health certificate or special permit given by the State 
Entomologist, his assistants, or inspectors. : 


Regulation III.—It is hereby ordered that on and after March 1, 1922, all 
apiaries or bee yards wherein American Foulbrood is known to exist, are hereby 
declared to be under quarantine. The removal of any and all bees, queen bees, 
colonies, nuclei, combs, and apiary appliances or fixtures is prohibited, except 
under such cases as the State Entomologist, his assistants, or inspectors ma 
permit or approve. Such quarantine shall exist until such time as the State 
Entomologist, his assistants, or inspectors shall determine and declare such 
aplary to be apparently free from American Foulbrood. 

Regulation IV.—It is hereby ordered that on and after March 1, 1922, no 
colony or colonies of bees affected with American Foulbrood shall be treated 
except by permission of or upon the recommendation of the State Entomologist 
his assistants, or inspectors. ia 
Given under my hand and seal at College Station, Texas, this first day of 
february, 1922. 

(Signed) M. ©. Tanquary, State Entomologist. 

These regulations remain in effect. 


bs F. L. THomas, State Ent logi 
January 1, 1930. Se Eee asst 
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INFORMATION 


Parties wishing to ship or move bees or apiary appliances from one county to 
another should apply to State Entomologist, College Station, Texas, for a cer- 
tificate. This application should be made as far as possible in advance of the 
proposed date of shipping or moving. 
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ABSTRACTS OF BULLETINS 393-404 AND CIRCULARS 53-54 


A. D. JACKSON, 
Chief, Division of Publications 


Abstracts of the bulletins, circulars, Director’s Annual Report, the 
soil survey reports, and the scientific articles published by or in co- 
operation with the Texas Agricultural Experiment Station during the 
year 1929 are presented here in the form of brief digests which may in 
some cases carry the desired information on the subject treated or may 
serve to cause the reader to request the publication for more thorough 
study. This publication is sent to the entire mailing list of more than 
65,000 names and is the only publication of the Station mailed to all 
names on the list except on special request. Those desiring any of these 
publications or any of the publications listed at the end of this circular 
should make request for them to the Texas Agricultural Experiment 
Station, College Station, Texas. 

The edition of each publication is limited to the estimated number 
that will likely be requested by those interested in the particular subject 
treated. When a new publication has been printed, efforts are made to 
acquaint the public through press announcements and other forms of 
publicity. All publications are free to all citizens of the state as long 
as the supply is sufficient. An attempt is made to keep some of the 
bulletins to be loaned after the supply for distribution becomes exhausted 


BULLETINS 


Bulletin No. 393, February, 1929—Plants Susceptible or Resistant to Cotton 
Root-Rot and Their Relation to Control, by J. J. Taubenhaus, 
B. F. Dana, and S. E. Wolff. 

A statewide survey was made to determine the susceptibility or 
resistance of various plants to root-rot. Among the cultivated plants, 
there were many found which showed high susceptibility. These in- 
cluded many of the important field crops, such as trees, berries, 
shrubs, ornamentals, and trucks. Two hundred and seventy-four 
cultivated species were found to be susceptible and this included the 
more important crops such as cotton, legumes, apples, pears, peaches, 
figs, elms, locusts, poplars, spruces, pines, roses, spireas, privets, 
carrots, beets, turnips, sweet potatoes, beans, grapes, and blackberries. 
Marked resistance was found in members of the melon, onion, lily, 
mint, asparagus, and grass families. 

Of the non-cultivated plants, some 244 were found susceptible, while 
66 are listed as resistant. Weeds, such as the common tie vine, the 
soft ground cherry and various others were found to be very sus- 
ceptible, and because of their perennial nature are important carriers 
of root-rot. Susceptible species of weeds in fence rows, waste places, 
and meadows were found to be infected by root-rot; this indicates 
that the fungus may be carried over from year to year on the vegeta- 
tion in these neglected areas, 
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Bulletin No. 394, April, 1929—Boll Weevil Control by Airplane Dusting, by 
F. L. Thomas, W. L. Owen, Jr., J. C. Gaines, Jr., and Franklin 
Sherman III. 

The cotton acreage in Texas which has been protected against 
insects by airplane dusting increased from 3,000 acres in 1925 to 
approximately 5,000 acres in 1928. In 1926 and 1927 investigations 
were undertaken of the work of controlling boll weevils by this method 
as conducted under the arrangements made between the farmers and 
the airplane corporations. Observations were made on three farms 
containing, respectively, 400, 1,200, and 2,700 acres of cotton, and 
were made in connection with the operations of three airplane cor- 
porations. 


Increased yields varying from 63 to 206 pounds of seed cotton per 
acre were produced in all cases where conditions warranted the use 
of control measures. Three to five applications of calcium arsenate 
dust were made. The number of squares punctured by boll weevils 
was reduced 50 per cent ten days after dusting started and after two 
applications had been made. 

In airplane dusting for boll weevil control it is especially important 
that information be obtained on the condition of the infestation at the 
beginning of dusting operations. This information should be used in 
directing the work of the airplane, as the expense increases rapidly 
when applications are made to areas where the infestation is not 
sufficient to justify the use of poison. For best results, it is also 
important that applications be made at 5-day intervals. 


The cost of airplane dusting including the poison ranged from 
seventy-five cents to one dollar per acre per application. This method 
of applying dust should prove profitable for the cotton growers as well 
as the dusting corporations where the infestation averages 15 per cent 
in the early part of the season or 20 per cent later in the season, 
with the weather conditions favoring increase in weevil injury. 


Detailed information is presented in connection with the operations 
and recommendations are made for those who may wish to consider 
this type of insect control. 


Bulletin No. 395, May, 1929—Systems of Farming for the Black Waxy 
Prairie Belt of Texas, by L. P. Gabbard, J. B. Hutson, and T. 
L. Gaston, Jr. 


In this bulletin facts are focused on the task of finding a better 
balanced system, or systems, of farming for the black waxy prairie 
belt of Texas. To this end several different systems for farms of 
various sizes have been outlined and presented, not as ideal set-ups 
but as possibilities, shown by a detailed study over a period of years 
of prevailing systems on a group of selected farms. The results 
shown for these systems are based upon normal production and pro- 
duction requirements for both crop and livestock enterprises, normal 
building, machinery, fence, and automobile expenses, and expected 
prices of products sold and items bought. The acres of crops, numbers 
of livestock, expected receipts, expenses, and net returns have been 
shown for each system. 


It is a matter of common observation that farmers are making 
changes in their crops and live stock from year to year, presumably 
with the hope of making more money. The basic data brought to- 
gether and presented in this bulletin should be very helpful to farmers 
in planning such changes. 
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Bulletin No. 396, April, 1929—Sudan Grass for Hay, Seed, and Pasture, by 
R. E. Karper, J. R. Quinby, and D. L. Jones. 


Sudan grass is an annual grass sorghum introduced into this country 
in 1909 by the United States Department of Agriculture. It was 
grown at Chillicothe that year and thereafter the seed were widely 
distributed to farmers over the State by the Texas Station. This 
bulletin reports the results since the introduction of the experiments 
with Sudan grass at substations in various regions of the State. 
Sudan grass is adapted as a hay and pasture crop to practically all 
farming sections in Texas and compares favorably; with sorgo in the 
production of forage. The South Plains is the principal seed-pro- 
ducin,s area for the United States. 


Bulletin No. 397, June, 1929—Corn Varieties in Texas; Their Regional and 
Seasonal Adaptation, by P. C. Mangelsdorf. 


This Bulletin interprets the results of experimental work from 
1918 to 192: on the effects of time of planting on many different 
varieties of corn in eleven localities in Texas. 

Varieties differ greatly in their response to regional conditions. 
Some varieties, such as Surcropper and Ferguson Yellow Dent, 
exhibit a wide range of adaptation to regional conditions and are 
almost equally productive in all parts of the State. Other varieties, 
such as Strawberry, Hastings’ Prolific, Chisholm, Brazos White, 
Bloody Butcher, Horton, and Oklahoma White Wonder, show a 
medium range of regional adaptation and are better than the average 
in several localities and poorer than the average in others. Varieties 
with a narrow range of adaptation are those which yield extremely 
well under one set of regional conditions, but are very inferior under 
another set. This class includes such varieties as Thomas, Tuxpan, 
and Blount’s Prolific. 

All varieties +-hich are adequately tested show a reduced yield as 
the result of late planting, but varieties differ greatly in their re- 
sponse to time of planting. Mexican June and Surcropper are only 
slightly affected in yield by time of planting, while Ferguson Yellow 
Dent, Chisholm, Strawberry, Oklahoma White Wonder, and Brazos 
White, are considerably reduced in yield as the result of late plant- 
ing. Other things being equal, varieties which show a wide range 
of adaptation to seasonal conditions are to be preferred, as they 
permit a greater latitude in time of planting. In many cases, how- 
ever, maximum yields are made by varieties which have only a nar- 
row range of seasonal adaptation, but are planted *t the optimum 
time. 

The reduction in yield resulting from late planting is undoubtedly 
partly due to the accompanying delay in time of blooming and ma- 
turity. It is shown, however, that a delay of ten days in time of 
planting results in a delay of only about five days in time of silking. 

On the basis of the experimental results reported in this Bulletin, 
recommendations regarding time of planting and choice of varieties 
are made for nine regions of Texas. 


Bulletin No. 398, June, 1929—Fertilizers for Rice in Texas, by E. B. Reyn- 
olds and R. H. Wyche. 


The application of 100 pounds of sulphate of ammonia per acre 
made the largest average yield of rice, 2,353 pounds per acre, or 553 
pounds per acre more than the yield of unfertilized soil, over a period 
of thirteen years at Beaumont, Texas. This was the most profitable 
treatment used, making an average profit of $9.65 per acre for the 
thirteen years of the experiment. During the last five years the 
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average was only $4.55 per acre. Cottonseed meal, manure, and a 
complete fertilizer were tested, but proved less profitable than sul- 
phate of ammonia. ; 

The use of 150 pounds of 16 per cent superphosphate per acre in- 
creased the yield of rice 239 pounds per acre. The treatment of 150 
pounds of superphosphate and 75 pounds of sulphate of ammonia per 
acre produced an average yield of 2,208 pounds per acre, or 408 
pounds more than the yield of rice on the unfertilized soil. Each of 
these treatments returned an average profit of approximately $4.00 
per acre annually. ; 

In the work on time of applying fertilizers, applications made six 
weeks after planting produced larger yields of rice than applications 
made at planting time or twelve weeks after. In the case of sul- 
phate of ammonia, the increases in yield resulting from delayed ap- 
plications were not sufficient to justify the expense of applying the 
material at a separate operation. The results indicate that phos- 
phoric acid, whether used alone or with sulphate of ammonia, should 
be applied about six weeks after planting. 

When yields and profits resulting from the use of fertilizers and 
the convenience of applying fertilizers are considered, the results in- 
dicate that 100 pounds of sulphate of ammonia per acre applied at 
planting time is, perhaps, the best fertilizer practice for rice in Texas. 


Bulletin No. 399, July, 1929—Varieties of Cotton for the Blackland Region 


of Central Texas, by D. T. Killough, Henry Dunlavy, and H. E. 
Rea. 


A number of the better varieties of cotton are compared on the 
basis of money value per acre, taking into consideration yield, length 
of lint, and prices paid on the central, or staple, market. On this 
basis Kasch, Qualla, New Boykin, Harper, and Acala. in the order 
named, were the five most valuable varieties, as shown in the results 
of experiments with 268 varieties and strains of cotton conducted at 
Substation No. 5, Temple, Texas, during the 16 years, 1912 to 1927. 

Kasch produced slightly higher yields than the other varieties 
tested, although the yields of Qualla, New Boykin and Harper were 
not significantly lower than Kasch. These four varieties have some- 
what similar characteristics representative of the Mebane Triumph 
type of cotton. They produce lint 7/8 to 1 inch in length, have 
medium- to large-sized bolls, and have percentages of lint ranging 
from 387 to 40. 


Bulletin No. 400, December, 1929—The Basicity of Texas Soils, by G. S. 


Fraps and E. C. Carlyle. 

The basicity and acidity of soils are closely related to their agri- 
cultural values. Basic or neutral soils are generally better suited to 
the growth of crops than acid soils. A map is given showing the 
approximate distribution of soils of different degrees of basicity. 
The blackland area consists of soils high in carbonate of lime and, 
consequently, in basicity. East of this section the soils are much 
less basic, many of them being acid or inclined toward acidity. The 
buffer capacity is the amount of acid required to make the soil acid 
to a pH of about 4.5. A large part of the lime and magnesia dis- 
solved from the soil by strong acids is present as silicates, which do 
not have the power to neutralize acid. The basicity and buffer 
capacity of the soils of the various regions are discussed, as well as 
the amount of sulphur required to make soil acid, and other con- 
siderations. The work is related to the investigation of cotton root- 
rot and to the effect of fertilizers upon soil acidity. 
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Bulletin No. 401, September, 1929—The Cotton Square Borer, by H. J. 
Reinhard. 

The cotton square borer is widely distributed within the State and 
is active in the field from March to November. The larva or cater- 
pillar of this insect feeds principally upon cotton squares. Under 
favorable conditions the number of squares destroyed by the insect 
may become quite serious over limited areas, especially during the 
early part of the growing season. 

Descriptions of all stages of the insect and data on its life history 
are presented. Three complete generations or broods of the cotton 
square borer are produced during a season. Usually multiplication 
of the pest is effectively checked by natural enemies, but when con- 
trol measures appear necessary dry applications of calcium arsenate, 
five to seven pounds per acre, are recommended. To be most effective 
the poison should be applied when most of the worms are small or in 
the early stages of development. 


Bulletin No. 402, October, 1929—Supplementary Energy-Production Coeffi- 
cients of American Feeding Stuffs Fed Ruminants, by G. S. 
Fraps. 

Digestion experiments numbering 41 are given in this Bulletin, 
together with a compilation of other American digestion experiments 
published since Bulletin No. 325 was issued. Revised production co- 
efficients are presented based on the new data. The digestion experi- 
ments reported are for alfalfa, barley, broom-corn seed, cotton burs, 
cottonseed hulls, cottonseed meal, flax-plant by-product, guar hay, 
linseed meal, milo, peanut hulls, prairie hay, rice bran, rice hulls, 
rice polish, wheat, wheat bran, wheat gray shorts, and wheat brown 
shorts. 


Bulletin No. 403, Octeher, 1929—Commercial Fertilizers in 1928-29, and 
Their Uses, by G. S. Fraps and S. E. Asbury. 


This is the annual Fertilizer Control Bulletin. It contains statis- 
tics regarding fertilizers sold in Texas, information regarding the 
fertilizer law, and analysis of samples of the fertilizer sold by differ- 
ent manufacturers. The extent to which the various manufacturers 
are coming up to their guarantees is shown. 


The total sales of fertilizer in Texas for 1928-29 were 187,215 
tons; in 1927-28 they were 139,126 tons; in 1926-27 they were 79,863 
tons; all exclusive of cottonseed meal sold as a feed, but used as a 
fertilizer. Practically all the sales of mixed fertilizers were con- 
fined to about 20 analyses. 

The Bulletin contains a discussion of the use of fertilizers and sug- 
gestions for their use on various crops and in various sections of the 
State. Tables are also given showing the approximate quantity of 
fertilizer used per acre and percentage of the crops fertilized for 
some of the counties which use fertilizer. 


The order of terms for stating the analysis of fertilizer was changed 
September 1, 1929; prior to that date it was phosphoric acid, nitrogen, 
potash; now it is nitrogen, phosphoric acid, potash. For example, 
what was termed a 12-4-4 fertilizer last season is now called a 4-12-4 
fertilizer, although this Bulletin reports the work up to this time 
and uses the former order of statement. 

A number of high-analysis fertilizers will be offered for sale in 
Texas next season. 
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Bulletin No. 404, December, 1929—Commercial Feeding Stuffs, by F. D. 


Fuller. 


This Bulletin is the twenty-fourth annual report of the inspection 
of feeding stuffs sold in the State of Texas under the provisions of 
the Texas Feed Law, which was first enacted by the Legislature in 
1905. The feed inspectors secured 2.275 official samples, which were 
submitted to chemical analysis and microscopical examination. 

The average composition of the samples secured is presented in a 
table and the digestible protein and productive energy of the feeds 
as calculated by the State Chemist are given. A table is given show- 
ing the average protein content of the cottonseed products made by 
each oil mill so that the reader can see which mills maintain the 
guarantees on the average. Cottonseed meal and cake averaged 
higher in protein content than last season. Computed from the sale 
of tax tags, there were 1,370,120 tons of feed sold in the State during 
the year ended August 31, 1929. With a few exceptions, there has 
been a steady increase in the total number of tons of feed sold in the 
state yearly during the past twenty-three years. 

Definitions and standards of various by-product feeds are shown. 
It is suggested that feed dealers and consumers carefully study this 
Bulletin in order to become familiar with the official definitions of 
feedings stuffs and standards adopted and to purchase feed from 
manufacturers who make shipments according to law and who main- 
tain their guarantees in every respect as shown in the table on inspec- 
tion results. 


CIRCULARS 


Circular No. 53, March, 1929—Approved Formulas for Special-Purpose 


Mixed Feeds. 


Formulas for mixed poultry feeds, dairy feeds, horse and mule feed, 
and protein supplements for swine, are here given, as approved by 
the Experiment Station, the Extension Service, and the School of 
Agriculture of the Agricultural and Mechanical College of Texas. 
The formulas given and approved are good and suitable for mill 
manufacture, to be fed according to directions given. Many other 
good mixed feeds can be made and are to be recommended if they 
can be obtained at a lower price. Mixtures and rations for farm use 
will be furnished by the Extension Service on request. 

Any manufacturer using the formulas approved by the Texas Col- 
lege Feed Conference and showing the percentage of each ingredient 
in the formula on the tag or label attached to the package, mzy state 
elsewhere than on the tag or label that the formulas are approved by 
the Agricultural and Mechanical College of Texas, provided they con- 
form in all other respects to the requirements. Changes necessi- 
tated by varying conditions may be approved by the Texas College 
Feed Conference Board, and the Board may also pass upon the formu- 
las submitted to it; if approved, they may be used by any manufac- 
turer under the conditions already specified. 


Circular No. 54, December, 1928—Abstracts of Bulletins 366-392 and Cir- 


culars 48-52, by A. D. Jackson. 


The publications of the Texas Agricultural Experiment Station 
during the year 1928 are abstracted in this circular and a list of 
available publications for free distribution by the Station included. 
Bulletins abstracted are 366 to 392, inclusive, and Circulars ab- 
stracted are 48 to 52, inclusive. The Director’s Fortieth Annual Re- 
port for the fiscal year ending August 31, 1927, and the Soil Survey 
reports of areas in Texas surveyed in 1928 are included. These are 
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the soil survey of Harris County, Texas, and the Reconnaissance soil 
survey of West-Central Texas. Abstracts of scientific articles by 
members of the staff published in the Scientific Journals during 1928 
are included. 


DIRECTOR’S ANNUAL REPORT 


The Forty-First Annual Report for Fiscal Year Ending August 31, 1928, 
by A. B. Conner, Director. 


Attention is called in this report to the fact that research of several 
industries and trades other than agriculture is vastly better supported 
than research in agriculture. The extensive landed areas of Texas 
and some of the undeveloped agricultural opportunities are pointed 
out; the opportunity to develop Texas feeds in producing meat, eggs, 
milk, wool, and mohair is emphasized, as is the importance of further 
development of horticultural crops. The organization and work of 
the Station is outlined, and there is a separate report for each of the 
nineteen divisions of the Station and for each of the sixteen substa- 
tions located in various regions of the State, giving an account of the 
progress made during the year upon the various projects under way. 
The financial report outlines the various funds received for the Station 
to carry on its work and presents in detail the expenditures made of 
these funds. A map is appended showing the principal soil regions 
of the State and a brief description of the soils in each region is 
included. 


SOIL SURVEY REPORTS 


Soil Survey of Henderson County, Texas, 1929, by H. W. Hawker and R. E. 
Devereux. (Requests for copies of this publication should be 
made to the Bureau of Chemistry and Ssils, Washington, D. C.) 


This is the report of a detailed soil survey of Henderson County 
made in 1923 in co-operation with the Bureau of Soils, United States 
Department of Agriculture. 

The report of 43 pages consists of a treatise on the soils, agri- 
culture, and generally related subjects, together with an attached 
soil map on a scale of one inch to the mile. 

Henderson County consis*s of an area of 946 square miles of land 
quite typical of the soils ef the East Texas timber country, with a 
very slizht amount of the Blackland Prairie soils in the western part. 
There were 39 types and phases of soil types mapped which belony to 
22 series or families of soils. 

Of these, there were 18 soils of eight series representative of the 

rolling sandy timbered uplands of East Texas comprising 72 per cent 
of the total land area. Of these, five of the soils comprising 28.7 per 
cent of the county have dense heavy subsoils, while the remainder— 
13 soils occupying 43.4 per cent of the land of the county—have sub- 
soils that are friable and permeable. These soils are moderately pro- 
ductive, though requiring fertilization and protection from erosion for 
best results. These soils are senerally farmed in small areas. 
. Four series, of which six soil types were mapped, comprise Black- 
land Prairie soils occupying 4.8 per cent of all the land area of the 
county. These are quite productive, on the whole, and are largely 
utilized for crops. 

The first-bottom or alluvial soils of the county occupy 20.6 per cent 
of all land. Seven soil types were mapped. These soils, naturally 
highly productive, are for the most part too poorly drained for the 
production of crops in their present condition. 

Old second-bottora or alluvial benches above overflows make up 
some 8 soils which comprise 2.3 per cent of the total land area. 
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These are fairly productive and some are farmed with moderate 


success. 

concn corn, and small amounts of various crops such as feeds, 
vegetables, and fruits are grown. 

The Susquehanna, Norfolk, and Kirvin soils occupy more than half 
the county. 


Soil Survey of Wichita County, Texas, 1929, by W. T. Carter et al. (Re- 


quests for copies of this publication should be made to the 
Bureau of Chemistry and Soils, Washington, D. C.) 


This is the report of a detailed soil survey made in 1924 in co- 
operation with the Bureau of Soils, United States Department of 
Agriculture. 

The report consists of 52 pages of descriptive matter, with attached 
soil map of the county on scale of one inch to the mile. 

Wichita County comprises 624 square miles of land and lies on the 
north border of the State. It has a general elevation of 1,000 feet 
above sea-level. The mean annual precipitation is about 28 inches. 

This county gradually changed from a ranching area to a farming 
country and by 1910 there were 1,039 farms averaging 314.4 acres 
in size. Soon after that time the discovery of oil and development of 
large oil fields reduced interest in farming to a considerable extent 
and much land was thrown out of cultivation. Of recent years, with 
a reduction of oil production, interest in farming has been revived, 
this being largely due to facilities provided for irrigating large areas 
of land along Wichita River. The principal crops grown are wheat, 
oats, cotton, corn, and sorghums. Some ranches continue to produce 
beef cattle, dairying is fairly important near the towns, and various 
other products are produced for the local markets. 

Nine series of soils represented by 30 soil types and phases were 
mapped in the county. Several of these soils are unimportant either 
in extent or agriculturally. Four miscellaneous land classifications 
comprising land entirely unsuited to crop production constitute 7.7 
per cent of the area of the county. 

About 47 per cent of the area of the county is occupied by soils 
derived from Red Beds, while about 45 per cent consists of old and 
recent alluvium. The older soils have a developed heavy subsoil, in 
some cases very tough. In some of these, salt spots occur in many 
places. The upland soils are fairly productive and suited to cotton, 
small grains, and sorghums. The alluvial soils of recent formation 
are very productive and considerable areas are suited to cotton, corn, 
small grains, alfalfa, and many other crops. Where rainfall is de- 
pended upon, the production of crops is frequently limited by inade- 
quate moisture. Irrigation is being practiced on some of the alluvial 
soils with good results. 

The Vernon and Foard soils comprise over 46 per cent of the area, 
these being representative soils over a large portion of the North- 
west Texas rolling plains. These are mostly fairly productive soils, 
though the Vernon soils are subject to damaging erosion and in many 
places in this area have suffered from this trouble. 

The Miller, Yohola, and Portland soils are very productive alluvial 
soils, suited to a wide range of crops and constitute 16.8 per cent of 
the land of the county. 

The Wichita and Calumet soils are old alluvial soils occupying high 
terrace positions above overflow. These occupy about 16 per cent of 
the oS They are fairly productive, and are moderately drought- 
resistant. 


The Enterprise soils lie on high uplands near the Red River and 
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are largely of wind-blown origin. They are very productive and quite 
drought-resistant. They compose about 12 per cent of the county. 


SCIENTIFIC ARTICLES 


The Relation of Seminal Roots in Corn Yield and Various Seed, Ear, and 
Plant Characters, by P. C. Mangelsdorf and S. F. Goodsell. 
The Journal of the American Society of Agronomy, Vol. 21, 
No. 1, January, 1929. 

Several investigators have reported a relationship between the num- 
ber of seminal or seedling roots in corn and the yield of the mature 
plants. This study was undertaken to determine whether such a 
velationship exists in the Surcropper variety, which is widely grown 
in Texas. One hundred ears of Surcropper, which had been tested for 
yield at five substations in the State, were used. No relationship 
was found between a number of seminal roots and length, diameter, 
or shape of ear; number of rows of grain; length, width, degree of 
denting, or specific gravity of the seed. A slight relationship be- 
tween discoloration of the shank and number of seminal roots was 
indicated. Number of seminal roots proved to be independent of 
date of silking, height of plant, height of ear, number of tillers, per- 
centage of fallen plants, and percentage of smut-infected plants. A 
slight association between number of seminal roots and number of 
nodes was indicated. The correlation between number of seminal 
roots and yield proved to be practically negligible. (A few reprints 
available.) 


A New Cotton Wilt, by J. J. Taubenhaus. Phytopathology, February, 1929, 
Viole AxUXeeNOn 2: 
Early in the fall of 1927 a wilt disease of cotton was found in Ellis 
County in the black alkaline soils. Ordinarily, cotton wilt is gener- 
ally confined to neutral or slightly acid soils. Cultures were made of 
this apparently new wilt and several micro-organisms were isolated. 
It appears that either this is a new wilt disease or it is caused by a 
distinct species of Fusarium which is able to thrive in alkaline soils. 
(A few reprints available.) 


A Method of Inoculation for Phymatotrichum Root-Rot Investigations, by 
J. J. Taubenhaus, Phytopathology, February, 1929, Vol. XIX, 
No. 2. 

In the study of cotton root-rot, it was necessary to find a rapid 
method of field inoculation. This was obtained by using freshly- 
infected roots of susceptible plants as the inoculum. With this 
method, thousands of plants may be killed at will. The method has 
a wide application in the study of the disease under field conditions 
and in determining resistance in plants. (A few reprints available.) 


The Effect of Ginning on the Market Value of Cotton, by D. T. Killough 
and G. T. McNess. Proceedings of the Association of South- 
ern Agricultural Workers for February, 1929, pp. 118-123. 


Studies were made on a Murray air-blast gin during the three years 
1926, 1927, and 1928, to determine what effect on the market value 
of cotton is produced by using the air-line cleaner, which can be in- 
stalled at a normal cost, and by changing the speed of the saws and 
the setting of the breast roll; or by changing the speed of the saws 
and the setting of the breast roll without using the air-line cleaner. 

In these studies it was found that cotton which was passed through 
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the air-line cleaner graded higher, as a general rule, than cottvn 
ginned without any special cleaning; that the loose breast-roll setting” 
gave better results than either the medium or tight roll; and that in- 
creasing the saw speed from 640 to 840 revolutions per vinute did 
not appear to lower the market value of the cotton, provided a loose: 
breast-roll was used. (No reprints available.) 


The Relation Between Length of Styles and Mendelian Segregation in a 


Maize Cross, by P. C. Mangelsdorf. The American Naturalist, 
Vol. LXIII, March-April, 1929. 


The cross of Rice Pop X sugary always results in a deficiency of 


* sugary seeds. To determine whether this deficiency is due to differ- 


ences in rate of growth of the pollen tubes, an attempt was made to 
measure the relation between length of styles and percentages of 
sugary seeds. In one experiment, where ears with normal silks were 
compared with those in which the silks were cut short, there proved 
to be a significant difference in the percentage of sugary seeds. In 
another experiment the percentage of sugary s-eds was determined 
separately for each one-inch region of the ear. It appeared that the 
percentage of sugary seeds first decreased with an increase in length. 
of the styles and later increased with stylar length. (A few reprints 
available.) 


A Study of Cotton Harvesters and Adaptability of Varieties to Harvesting 


Machinery, by D. T. Killough. Farm Machinery and Hard- 
ware, Vol. 5, No. 1747, July, 1929. 


This paper reports a study of the efficiency of different types of 
cotton harvesters and the relation of varietal characteristics to mechan- 
ical harvesting. The most efficient of the three types of machines 
studied harvested the equivalent of 560 pounds of picked cotton an 
hour in cotton yielding one-half bale per acre on upland soil at Col- 
lege Station, Texas. The cotton harvested by the machines, however, 
was lower in grade than hand-picked cotton, the reduction in grade 
being caused by small amounts of leaf and boll trash in the sample, 
eee the cleaning equipment at the gin was unable to remove com- 
pletely. 

Of the different plant characters studied in the twelve varieties of 
cotton used in the experiments, the amount of vegetative growth, earli- 
ness, storm-resistance, and size of boll seemed to be the more im- 
portant. Rank-growing varieties late in maturity and having small 
bolls lacking in storm-resistance were harvested with greater difi- 
culty than varieties which did not possess these characteristics. (No 
reprints available.) 


Notes on the Muscoid Flies of the Genera Opelousia and Opsodexia with 


the Description of Three New Species, by H. J. Reinhard, 
Texas Agricultural Experiment Station. Proceedings of the 
United States National Museum, Vol. 76, 1929, Art. 20, pp. 1-9. 


The first definite host relationships of Opelousia obscura Townsend, 
a tachinid fly, are presented in this paper. During March and April, 
1921, 17 specimens of this parasitic fly were reared from a mollusk, 
Succinea luteola, at College Station, Texas. Original descriptions of 
the female sex, hitherto undescribed, and a new species, Opelousia 
flavescens, are presented. 

Opsodexia, a tachinid genus closely related to Opelousia, is charac- 
terized for the first time. Two new species of the genus are described 
as Opsodewia abdominalis and Opsodexia cruciata. A key to the 
species of Opsodvxia is included. (A few reprints available.) 


ABSTRACTS OF BULLETINS 3893-404 AND CIRCULARS 53-54 13 


The Contrast in Response of Kafir and Milo to Varieties in Spacing, by 
R. E. Karper. Journal of American Society of Agronomy, 
Vol. 21, 1929, No. 3. 


Spacing experiments over 10 years at the Lubbock, Texas, Sub- 
station showed that milo has averaged about 21 per cent more grain 
to the acre when planted 18 to 36 inches apart in the row than when 
planted 3 to 9 inches apart. Kafir yielded 13 per cent more grain 
when planted 3 to 9 inches apart in the row than when spaced more 
than 18 inches apart. The difference in response to spacing appears 
due to marked variance in tillering habits, milo being profusely and 
kafir sparsely tillering. In both sorghums the number of tillers in- 
creases with the distance. The relationship between row space per 
plant and yield is shown to be curvilinear rather than linear in both 
crops. The correlation is in a positive direction in milo and normally 
in the negative direction for kafir. The variable response to varioas 
rates of planting evidently should be considered in experiments in- 
volving comparisons including different varieties of grain sorghums. 
(A few reprints available.) 


Ripening and Composition of the Texas Magnolia Fig. Preliminary Re- 
port. Traub, H. P., and Fraps, G. S. Proceedings American 
Society Horticultural Science, 1928. 25:306-310. 1929. 


The contents of the paper are summarized in the following con- 
clusions: 

1. The ripening process in the fruit of the Magnolia fig has been 
detailed in terms of changes in the carbohydrates, nitrogen, lipide, 
and ash fractions. 

2. Constants characteristic of the commercial grade of the Mag- 
nolia fig are given. 

3. A method for counting seeds in figs has been described. 

4. The practice of harvesting the fig shortly before it is tree-ripe 
for canning has been justified by these results since the net gain in 
sugars and other constituents after the commercial stage is reached, 
is not sufficient to warrant delay in harvesting. 

5. The “tree-ripe”’ Magnolia fig compares favorably with the 
Dottato (Kadota) fig. 


Range Vegetation of the Trans-Pecos Area, by V. L. Cory, Grazing Research 
Botanist. The Cattleman XV:89. March, 1929. 


This paper is a preliminary report of a vegetation survey of nine 
counties lying wholly west of the Pecos River, which comprise approxi- 
mately 31,000 square miles, and which are devoted almost solely to 
ranching. As regards the vegetation the area was classified under 
six general types: (1) grassland, 2/5 of the area; (2) creosote bush- 
black brush-acacia, 1/3 of the area; (3) lechuguilla-sotol, 1/5 of the 
area; (4) mesquite-sand sage, 1/50 of the area; (5) catclaw-acacia- 
me*quite, less than one per cent of the area; and (6) cachanilla- 
tomatillo-baccharis-catclaw-mesquite, less than one per cent of the 
area. Grassland was considered under two divisions: open grassland 
and mixed grassland, the former with ten subdivisions and the latter 
with fifteen subdivisions. Excluding the grasses, the characteristic 
species of plants of this area are creosote bush (Covillea tridentata), 
black brash (Flourensia cernua), acacia (Acacia vernicosa), catclaw 
(Acacia greggii), mesquite (Prosopis chilensis glandulosa), lech- 
uguilla (Agave lechuguilla), sotol (Dasylirion texanwm and D. leto- 
phyllum), nolina (Nolina texana), yucca (Yucca elata), sand sage 
(Artemisia filifolia), little buckthorn (Microrhamnus ericoises), Utah 
juniper (Juniperus utahensis), tree cactus (Opuntia imbricata), cach- 
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anilla (Pluchea sericea), tomatillo (Lyciwm Torreyi), prickly pear 
(Opuntia spp.), and ocotillo (Fouquieria splendens). (No reprints 
available.) 


Varietal and Seasonal Variation of Motes in Upland Cotton, by H. E. Rea. 
The Journal of the American Society of Agronomy, Vol. 21, 
No. 4, April, 1929. 


In the production of sound seed the cotton plant is very often waste- 
ful. Many of the potential seeds or ovules produced in the cotton 
blossoms are aborted and result in “motes” instead of sound seed. 
These motes fail to produce any fibers of commercial value and very 
probably detract from the productivity of the plant. 

The object of this study was to determine the varietal and seasonal 
variations in the occurrences of motes in the more important com- 
mercial varieties of cotton grown in the blackland area of Texas. 
The percentage of motes of all the varieties grown in the regular 
cotton variety test at Substation No. 5, Temple, Texas, was determined 
for the years 1925 and 1926. Sixteen varieties were included in this 
test, which covers the range of varieties ordinarily used by the plant- 
ers of Texas. 

The results of the study on the percentage of the motes made in 
the 16 varieties grown in 1925 and 1926 justify the following con- 
clusions. 

The occurrence of motes in the commercial varieties of cotton 
studied was very common. In a study embracing two years, 1,323 
plants were examined and only 2 failed to have any motes. 

Distinct differences exist between varieties as to the production of 
motes, regardless of season. Durango was significantly higher than 
most other varieties when both years are considered. Acala, Snow- 
flake, and Durango exhibited a marked contrast to Belton, Kasch, 
and Harper. 

Seasonal conditions account for a great variation in the percentage 
of motes produced. The first year covered by this study, 1925, was 
much drier than the second year, 1926. Seventy-five per cent of the 
varieties studied showed significantly higher percentages of motes in 
1925 than in 1926. (A few reprints available.) 


The Influence of Motes on the Yield and Boll-Size of the Cotton Plant, by 
H. KE. Rea. The Journal of The American Society of Agron- 
omy, Vol. 21, No. 12, December, 1929. 


The occurrence of “motes” or aborted ovules, in many of the upland 
varieties of cotton is rather common. These motes fail to produce any 
lint or seed of commercial value and it would appear that an abun- 
dance of motes would tend to lower the yield of the cotton plant. In 
order to determine the relationship between yield of seed cotton and 
the size of boll per plant to the percentage of motes produced per 
plant, a series of correlation studies was made involving these char- 
acteristics. 

A random sample of each of 16 varieties of cotton grown in the 
regular variety test at Substation No. 5, Temple, Texas, was secured 
in 1925 and in 1926 to be used in this study. The yield of seed cotton, 
the average weight of seed cotton per boll, and the percentage of 
motes characteristic of each of 50 individual plants within the several 
varieties were determined. 

Although few of the coefficients are statistically significant, it is 
rather striking that 26 of the 32 coefficients show negative relation- 
ship. This preponderance of negative coefficients indicates distinctly 
the tendency of motes to reduce yield. 
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There is a striking and significant relationship between the per- 
centage of motes and the size of bolls. Out of 32 correlations between 
these two characteristics, all show negative relationship and 24 are 
statistically significant. Nine varieties show significant correlations 
for both years. These varieties are Lankart, Qualla, Harper, Du- 
rango, Snowflake, Truitt, Mebane, Belton, and Rowden. The varieties 
which showed high coefficients for percentage of motes and the size 
of boll were Sunshine, Lankart, and Truitt in 1925; and Qualla, 
Snowflake, Lankart, and Harper in 1926. 

The results of these correlations studies justify the conclusion that, 
although the relationship is not very close, the association between the 
percentage of motes and the yield of seed cotton per plant is negative 
in most cases. 

The percentage of motes per plant is closely associated with the 
average size of boll per plant and the relationship is negative, that is, 
the higher the percentage of motes, the smaller the boll. (A few 
reprints available.) 


Influence of Fiber on Nitrogen Balance and on Fat in the Feces of Human 
Subjects, by Jessie Whitacre, Alice Willard, and Katherine 
Blunt. The Journal of Nutrition, November, 1929. 


In two balance experiments done in the Nutrition Laboratory of the 
University of Chicago, with human subjects on mixed diets, the co- 
efficient of digestibility of nitrogen was found to be distinctly and 
consistently lower than the accepted average figure for mixed diets 
(85 to 87 in one case and 88 to 89 in the other vs. the usual 92), while 
the coefficient of digestibility for fat, as determined in one of the 
experiments, even exceeded the accepted average figure (97.4 to 98.2 
vs. the accepted 95). The diet having the higher fiber gave the lower 
figure for nitrogen. On the basis of these findings and those of 
similar studies reported in the literature, it is concluded that a high 
proportion of bulk in the diet tends to reduce the utilization of nitrogen 
to a lower plane, but that it does not have the same effect upon the 
utilization of fat. 

The influence of fiber on the utilization of nutrients may have sig- 
nificance in problems of animal feeding as well as in human nutrition. 


Atayism in Jersey Cattle, by Jay L. Lush. Journal of Heredity, August, 
1929, Vol. 20, No. 8, pp. 381-383. 


This is a brief note of a rather striking case in which a cow and 
her granddaughter resembled each other very closely, especially in 
color. Both of them were very distinctly different in color and in 
many other characteristics from the intermediate relative, which was 
the daughter of the one and the dam of the other. Pictures are 
included. (A few reprints are available.) 


The Effect of Various Rations on the Storage Quality of Eggs, by R. M. 
Sherwood. Poultry Science, Vol. VIII, No. 2, December-Jan- 
uary, 1928-1929. 


This article gives a brief digest of the results of early experiments 
in Texas on the effect of various rations on the storage quality of 
eggs, as published in Bulletin No. 376. The article also outlines the 
methods used in later experiments in which the variable feeds were 
fed individually in gelatin capsules. One-half-ounce and one-fourth- 
ounce capsules were used for this work. As much as 12 grams of 
cottonseed real were fed to individual hens in two portions, about 
8 grams for the morning feed and 4 grams for the evening feed. This 
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amount was fed with no serious results and without upsetting egg 
production. (A few reprints available.) 


The Use of Dressed-Beef Appraisals in Measuring the Market Desirability 
of Beef Cattle. Jay L. Lush, W. H. Black, and A. T. Semple. 
Journal Agricultural Research 39 (2): 147-162. 1929. 


This is a technical statistical study of appraisals of dressed beef by 
men who had had several years of experience in selling beef for com- 
mercial packing companies. Such men, although working independ- 
ently, show a high degree of agreement as to what constitutes de- 
sirable beef according to commercial standards. The appraisals were 
made on a total of 429 steers divided among 42 lots differing in breed- 
ing or in method of feeding. 

The standard error of the appraising of a single carcass by one 
salesman, the market level being constant, ranged from as low as 
11.2 to as high as 75.1 cents per hundred pounds of dressed meat on 
single lots and from as low as 24.4 to as high as 76.7 cents per hun- 
dred pounds of dressed meat where an entire shipment was studied 
as a single lot. The weighted averuge (based on 786 degrees of free- 
dom) of all these lots was 42.1 cents where only a single lot is con- 
sidered at a time and 46.7 cents (based on 848 degrees of freedom) 
where an entire shipment of several lots is considered as a single lot. 
These average standard deviations were reduced to 26.5 cents and 
29.7 cents, respectively, when only those shipments were included on 
which the salesmen made appraisals with as fine a degree of precision 
as quarters of cents per pound. 

The appraisal method is accurate enough to detect differences larger 
than 10 or 15 cents per hundred pounds of dressed beef in market 
desirability between two experimental lots of the usual size each of 
which is perfectly uniform. Variation within each lot will usually be 
large enough to make it difficult to detect real differences smaller than 
25 cents per hundred pounds of dressed beef. 

The standard error of appraising live prices for the different lots 
as actually practiced by buyers and commission salesmen was found 
to be about 30 cents per hundred pounds of live weight (based upon 
35 degrees of freedom). From this it is inferred that about half of 
all experimental lots of cattle are bought more than 20 cents above 
or more than 20 cents below their real value per hundred pounds of 
live weight, due to errors in estimating the dressing per cent and in 
ae the appearance of the dressed beef. (A few reprints ayail- 
able. 


Report of the Cotton Root-Rot Conference at College Station, Texas. 
Ezekiel, W. N. Phytopath. 19: 687-689. 1929. 


This paper is a summary of the experimental results presented at 
the second annual conference of research workers of the Texas and 
Arizona Experiment Stations, and of the United States Department 
of Agriculture, who are engaged in the study of root-rot. It presents 
ae aes the results obtained during 1928. (A few reprints avail- 
able. 


A Method of Inoculation for Phymatotrichum Root-Rot Investigations. 
Taubenhaus, J. J.. Dana, B. F., Ezekiel, W. N., Bach, W. J., 
and Lusk, J. P. Phytopath. 19: 167-170. 1929. 

In the study of cotton root-rot, it was necessary to find a rapid 
method of field inoculation. This was obtained by using freshly- 
infected roots of susceptible plants as the inoculum. With this 
method, thousands of plants may be killed at will. The method has a 
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wide application in the study of the disease under field conditions and 
in determining resistance in plants. (A few reprints available.) 


The Value of Spring Emergence Records on the Cotton Flea Hepper, 
Psallus Seriatus, by H. J. Reinhard, Journal Economic Ento- 
mology, October, 1929. Vol. XXII, No. 5. Abstract. 


Destructive infestations of the cotton flea hopper, Psallus seriatus, 
apparently, are determined by the status of the current crop at te 
time when the peak of spring emergence of the insect occurs. In the 
two seasons, 1927 and 1928, when the maximum number of insects 
emerged during March, at which time very little young cotton was 
available in the field, little or no injury to the crop by this species 
was produced. During the spring, 1926, the peak of emergence oc- 
curred about April 15, after cotton was up generally to a stand in the 
field and extensive injury by this species to the crop resulted in many 
sections of the state. (A few reprints available.) 


The Uneven Distribution of Heliothis Obsoleta (Fabricius) on Cotton in 
Texas, by Robert K. Fletcher, Journal Economic Entomology, 
October, 1929, Vol. XXII, No. 5. Abstract. 


Some of the possible causes for the uneven distribution of Heliothis 
obsoleta on cotton are briefly considered. These are rainfall, soil, the 
possible attraction of the moths to cotton plants because of an in- 
creased secretion of nectar in certain localities, or their possible 
attraction to cotton covered with honey-dew. 


What Does the Future Hold in Store for the South? By F. L. Thomas, 
Journal Economic Entomology, October, 1929, Vol. XXII, No. 5. 


The contest between man and his insect enemies promises to be 
especially severe in the South because of the agricultural possibilities 
in this region and its geographic location. The danger of foreign- 
pest introduction in the South and particularly in Texas is increasing 
rapidly and will continue to increase with the development of the 
South. Natural barriers are disappearing with the gradual extension 
of irrigation projects and general-crop plantings in both Texas and 
Mexico so that it is becoming easier for insects to spread by natural 
migration aided by winds. We cannot think of allowing another 
major pest of cotton to spread throughout the belt without adopting 
strenuous measures. Suggestions to be considered in better safe- 
guarding the South include the strengthening of the inspection serv- 
ice, the encouragement of research agencies to extend their investiga- 
tions, international cooperation, and biological control methods. 


Twins in Jersey Cattle, by Jay L. Lush. Journal of Heredity, November 19, 
1929, Vol. 20, No. 11, pp. 511-513. 


Twin Jersey heifers owned by Mr. O. L. Stansell of Floydada, Texas, 
show every indication of being identical twins. The remarkable re- 
semblance of these heifers includes color as well as body conforma- 
tion and size. They were placed side by side at three different shows. 
The two heifers dropped calves on the same day, within three or four 
hours of each other. Both heifers were placed on Register of Merit 
test and their milk yields were so nearly the same that any other 
hypothesis than that the cows really are identical twins and that the 
response of the milk yield to environmental influences is almost 
totally determined by the heredity of the cow, does not seem plausible. 
When Student’s method is applied to the differences in the fat tests, 
the differences in average tests for the two cows are found to be 
statistically insignificant. The question of heredity versus environ- 
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ment is not a case of heredity or environment at all but a case of 
environment operating continuously on a mechanism initially deter- 
mined by heredity and the close agreement in the production records 
of these twin cows suggests that such vagaries of development play a 
small role in the production of Jersey cows. 


An Epidemic of Black Rot of Cabbage in the Lower Rio Grande Valley, by 


W. J. Bach and J. J. Taubenhaus. Plant Disease Reporter, 
May 15, 1929, Vol. 13, No. 1, pp. 3-4. 

This paper describes an outbreak of Black Rot, Pseudomonas cam- 
pestris (Pam.) E. F. S. in the cabbage crop in south Texas during 
the season of 1928-29. There was evidence that the outbreak was due 
to infected seed and there was also evidence that the disease had 
been wintered over on certain cruciferous weeds. The outbreak was 
widely spread notwithstanding the dealers had treated practically all 
of the seed with organic mercury dust. In one specific case a grower 
used the bichloride of mercury solution and Black Rot did not appear 
on 100 acres planted from these seed so treated. The same grower, 
however, set out about one-half acre with plants grown from seed 
which had not been treated with the bichloride solution and on this 
plat approximately 75 per cent of the plants were killed or badly 
injured by Black Rot. (A few reprints available.) 


Airplane Photography in the Study of Cotton Root-Rot, by Taubenhaus, 


J. J., Ezekiel, Walter N., and Neblette, C. B. Phytopath. 19: 
1025-1029. 1929. 


Damage caused by cotton root-rot is such as to make it difficult or 
impossible to secure from the ground photographs that show satis- 
factorily relative losses in fields or in plots of more than a single row. 

Airplane photographs have solved the problem by furnishing views 
which include entire fields and at the same time differentiate plants 
killed by root-rot from the normal plants. 

Suggestions are given on airplane photography with ordinary hand 
cameras. (A few reprints available.) 


Experimental Methods and the Probable Error in Field Experiments with 


Sorghum, by Joseph C. Stephens and H. N. Vinall. Journal of 
Agricultural Research, December 1, 1928. 

Green weights at maturity of the crop were taken on 2,000 rod rows 
of a selected uniform strain of feterita. The distribution of weights 
of 1,920 of these rod-row plots (borders excluded) formed a fre- 
quency polygon of the approximate shape of a normal curve. Plot 
variation as measured by the probable error of a single plot in per- 
centage of the mean was determined for the rod-row and for larger 
plots consisting of various combinations of rod rows. 

The probable error of a single rod row of 1/800-acre plot was 10.607 
per cent, but this error was reduced consistently by taking successively 
larger plots of the same general shape. The error of a 2/5-acre plot 
was 3.204 per cent. 

Owing to some decrease in yield both from north to south and from 
east to west and to the spotted tendency of high-yielding and low- 
yielding areas, no particular advantage of one shape of plot over 
another was found. 

Systematic replication was effective in reducing error, but the re- 
duction was irregular. Very often the error found was considerably 
below that which would be expected from a random distribution of the 
same number of plots. 


In the trials made, the error was reduced nearly as much when the 
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area of land was increased in proportion to the size of the unit plot 
or in proportion to the number of replications as it was when deter- 
mined from the whole block. 

Results of the test indicated that three or four replications of 1/40- 
acre or 1/80-acre plots will give results sufficiently reliable for the 
ordinary sorghum test. 
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128. Cottonseed Meal as Human Food (1910). 

159. Steer Feeding (1913). 

161. *The Composition of the Soil of South Texas (1918). 

162. Composition and Digestibility of the Chloroform-Extract of Hays and Fod- 
ders (1913). 

163. Digestion Experiments on Men with Cottonseed Meal (1913). 

165. Ammonia-Soluble Inorganic Soil Colloids (1914). 

166. Digestion Experiments with Texas Feeding Stuffs (1914). 

167. Commercial Fertilizers and Their Use (1914). 

169. The Total Fatty Acids and Other Ether-Soluble Constituents of Feedstuffs (1914). 


ft 3 78 Texas Feeding Stuffs: Their Composition and Utilization (1914). 
171 Losses of Moisture and Plant Food by Percolation (1914). 

172 Sudan Grass (1915). 

173 The Composition of the Soil of the Texas Panhandle (1915). 

174. The Effects of Organic Compounds in Pot Experiments (1915). 
E75. Distribution and Digestibility of the Pentosans of Feeds (1915). 
178 Effects of the Additions on Availability of Soil Phosphates (1915). 
179 *The Harlequin Cabbage-Bug (1915). 

180 The Turnip Louse (1915). 

a FH | Oxidation of Organic Compounds in the Soil (1915). 


LSZ: Steer Feeding (1915). 

183. Moisture Relations of Some Texas Soils (1915). 

184. Cooperative Fertilizer Experiments with Corn, 1908-1914. 

185. The Production Coefficient of Feeds (1916). 

186. Fattening Lambs (1916). 

LST. Sprays and Spraying (1916). 

188. Tile Drainage (1916). 

189, The Composition of Cottonseed Meal and Cottonseed (1916), 

190. The Effect of Additions on the Availability of Soil Potash, and the Preparation 
of Sugar Humus (1916). 

191. The Composition of Rice and Its By-Products (1916). 

192. Soils of Grayson, Lee, McLennan, Titus, and Tyler Counties (1916). 

195. Japanese Sugar Cane as a Forage Crop (1916). 

196. Digestibility of Sugars, Starches, and Pentosans of Roughages (1916). 

197. *Progress Report of Substation No. 3, Angleton, Texas, 1909-1914. 

198. *Feeding Baby Beeves (1916). 

199. *Progress Report, Texas Substation No. 6, Denton, Texas, 1909-1914. 

200. Progress Report, Substation No. 4. Beaumont, Texas, 1909-1914. 

201. Peanut Meal and Ground Whole Pressed Peanuts for Hogs (1916). 

202. *Progress Report of Substation No. 12, Chillicothe, Texas, 1905-1914. 

203. The Productive Values of Some Texas Feeding Stuffs (1916). 

204. The Recurving of Milo and Some Factors Influencing It (1917). 

207. *Poultry Houses and Poultry Equipment for Texas (1917). 

208. *The Fig in Texas (1917). 

209. Progress Report, Substation No. 2, Troup, Texas, 1901-1914, 

210. *Barns for Work Animais (1917). 

ALS Field Experiments with Crown Gall, 1913-17. 

Dies The Availability of Phosphoric Acids in Rock Phosphate (1917). 

213. The Composition of the Soils of South Central Texas (1917). 
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214, Progress Report, Substation No. 1, Beeville, Texas, 1919-14. 

ZLby Progress Report, Substation No. 5, Temple, Texas, 1910-14. 

218. Progress Report, Substation No. 7, Spur, Texas, 1909-14. 

219. Progress Report, Substation No. 8, Lubbock, Texas, 1909-14. 

220. *Hgg Producing Value of Some Texas Feeding Stuffs (1917). 

ede Progress Report, Substation No. 9, Pecos, Texas, 1910-1914. 

222, The Composition of Peanuts and Peanut By-Products (1917). 

223. *BHffects of Lime and Carbonate of Lime on Acid Phosphate (1917). 

224, The Influence of Peanuts and Rice Bran on the Quality of Pork (1918). 

225. *Cocoanut Meal versus Cottonseed Meal for Dairy Cows (1918). 

226, Cooperative Soft Pork Investigations (1918). 

eile Studies on the Harlequin Bug (1918). 

228. Influence of Peanut Meal on the Quality of Pork (1918). 

Deo Experi»:ents at Substation No. 3, Angleton, Texas, 1909-1916. 

231. The Beemoth or Waxworm (1918). 

232. *Mineral Requirements of Sheep (1918). 

235. *Cooperative Fertilizer Experiments with Cotton, Corn, Sweet Potatoes, and Irish 
Potatoes, 1908-17. 

236. *Grain Sorghum Improvement (1918). 

237. *Progress Report, Substation No. 11, Nacogdoches, Texas, 1909-1915. 

238. *Dairy Cattle Feeding Experiments (1918). 

239. *Control of Weeds in Rice Fields (1918). 

240. The Utilization of Yucca for the Maintenance of Cattle (1918). 

241. *Cotton Seed Meal (1919). 

242. *Hardening Peanut-Ped Hogs (1919). 

243, *The Needs of Texas Soils for Lime (1919). 

244, Composition of the Soils of Archer, Franklin and Harrison Counties (1919). 

245. Feeding Values of Certain Texas Feeding Stuffs (1919). 

247. The Chemical Composition of the Cotton Plant (1919). 

249. *Field Diseases of the Sweet Potato in Texas (1919). 

253. *Report of Experiments at Substation No. 12, Chillicothe, Texas, 1915-17. 

254. *Report of Experiments at Substation No. 11, Nacogdoches, Texas, 1916-18. 

PANO Beekeeping for Beginners (1919) (Reprint). 

256. *The Cowpea Weevil (1919). 

257. *The Cotton or Melon Louse: Life History Studies (1919). 

258. Report of Experiments, Substation No. 4, Beaumont, Texas, 1915-18. 

259. Nitrification in Texas Soils (1920). 

260. *Wilts of the Watermelon and Related Crops (1920). 

261. “Diseases of Grains, Sorghums, and Millet, and Their Control in Texas (1920). 

wows The Searing Iron versus the Knife for Docking or De-tailing Lambs (1920). 

263. *Rations for Fattening Steers (1920). 

267. *The Relation of the Phosphoric Acid of the Soil to Pot Experiments (1920). 

269. Grain Sorghums versus Corn for Fattening Lambs (1920). 

270, A Study of the Black and the Yellow Molds of Earn Corn (1920). 

271. *The Salt or Sodium Chloride Content of Feeds (1920). 

272. *The Chemical Composition of Texas Honey and Pecans (1921). 

273. *Pink Root Disease of Onions and Its Control in Texas (1921). 

274. *Cotton Variety Experiments, Substation No. 3, Angleton, Texas (1921). 

275. *Spur Feterita (1921). 

276. *Corn Variety Experiments, Substation No. 3, Angleton, Texas (1921). 

277. *Sweet Potato Fertilizer Experiments at Substation No. 2, Troup, Texas (1921). 

278. *Farm Tenantry in the United States (1921). 

BT9. Type and Variability in Kafir (1921). 

282. The Composition and Feeding Values of Wheat By-Products (1921). 

283. *The Relation of Soil Nitrification and Ammonification to Pot Experiments (1921). 

284, *Availability of Potash in Some Soil-Forming Minerals (1921). 

285. *Grain Sorghum versus Corn for Fattening Lambs (1922). 

286. *Rice Bran for Fattening Hogs (1922). 

287. *Availability of Some Nitrogenous and Phosphatic Minerals (1922). 

288. *Cotton Variety Experiments, 1912-1920, Substation No. 7, Spur, Texas. 

289, *The Effect of Rock Phosphate Upon the Corn Possibility of the Phosphoric Acid 
of the Soil (1922). 

290. *Digestibility of the Sugars, Starches, Pentosans and Proteids of Some Feeding 
Stuffs (1922). 

291. *Digestion Experiments (1922). 

292, The Blueweed and Its Eradication (1922) (Reprint). 

294, *Shelling Percentages in Grain Sorghum (1922). 

295. Correlation between Wxternal Body Characters and Annual Bgg Production in 
White Leghorn Fowls (1922). 

296. *Grain Sorghums versus Corn for Fattening Baby Beeves (1922). 

DAS An E’conomic Study of a Typical Ranching Area on the Edwards Plateau of 
Texas (1922). 

800. *Organic Constituents of the Soil (1922). 
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*Soils of Bell, Jefferson, Smith, Taylor, and Webb Counties (1922). 

*The Needs of the Soils of Brazos and Jefferson Counties for Sulphur (1922). 

*The Fixation of Phosphoric Acid by the Soil (1922). 

*Swine Feeding Experiments (1923). 

*Grain Sorghums versus Corn for Fattening Lambs (Third Experiment) (1923). 

Texas Root Rot of Cotton and Methods of Its Control (1923). 

The Sweet Potato Weevil (1923). 

* I. Fattening Steers on Cottonseed Meal and Hulls with and without Corn. 

II. The Influence of Age in Fattening Steers (1923). 

The Interpretation of Correlation Data (1923). 

The Influence of Individuality, Age, and Season Upon the Weights of Fleeces 
Produced by Range Sheep (1923). 

Commercial Fertilizers in 1922-23. 

*Rice Bran and Rice Polish for Growing and Fattening Pigs eee 

Commercial Feeding Stuffs: September 1, 1922, to August 31, 192 

eas wiesire with Oat By- -Products and Other Feeds (1os4). (Report 


The Soils of Brazos, Camp, Ellis, and Washington Counties (1924). 

Comparative Influences of Various Protein Feeds on Laying Hens (1924). 

The Relation Between Rents and Agricultural Land Values in Theory and in 
Practice (1924). 

Field and Laboratory Notes on a Fatal Disease of Cattle Occurring on the 
Coastal Plains of Texas (Loin Disease) (1924). 

The Influence of Individuality, Age, and Season Upon the Weights of Fleeces 
Produced by Angora Goats Under Range Conditions (1924). 

The Price of Feed Utilities (1924). 

*Effect of Cropping Upon the Active Potash of the Soil (1924). 

*Breeding Experiments with Blackberries and Raspberries (1925). 

An Agricultural Economic Survey of Rockwall County, Texas (1925). 

*The Life History and Control of the Pecan Nut Case Bearer (1926). 

Energy Production Coefficients of American Feeding Stuffs (1925). 

Farm Mortgage Financing in Texas (1925). 

The Value of Various Feeds in the Control of Coccidiosis in Chicks (1925). 

*Biometrical Studies of Lint and Seed Characters in Cotton (1925). 

*Heritable Chlorophyll Deficiencies in Seedling Cotton (1925). 

*Trend of Taxes on Agricultural Land in Texas and Distribution of the Farmers’ 
Tax Dollar (1925). 

Soils of Eastland, El Paso, Lubbock, and San Saba Counties (1926). 

*The Cotton Flea Hopper (1926). 

The Effect of Spacing on the Yield of Cotton (1926). 

Cottonseed Products as Feed, Fertilizer and Human Food (1926). 

Angleton Grass (1926). 

Studies of a New Fusarium Wilt of Spinach in Texas (1926) 

Feeding Bone Meal to Range Cattle on the Coastal Plains of Texas (1926). 

The Possibilities of Brazil as a Competitor of the United States in Cotton 
Growing (1926). 

Commercial Fertilizers in 1925-1926 and Their Use. 

Studies on the Biology of the Pecan Nut Case Bearer (1926). 

Variation in Certain Lint Characters in a Cotton Plant and Its Progeny (1926). 

Fertilizer Statistics for Texas (1927). 

Short-Term Farm Credit in Texas (1927). 

Rice Bran as a Feed for Dairy Cows (1927). 

The Influence of Parentage, Nutrition, Temperature, and Crowding on Wing 
Production in Aphis Gossypii, Glover (1927). 

Varieties of Cotton for the Gulf Coastal Plains of Texas (1927). 

Relation of the Potash Removed by Crops to the Active, Total, Acid-Soluble 
and Acid-Insoluble Potash of the Soil (1927). 

Control and Spring Emergence of the Cotton Flea Hopper (1927). 

Effect of Potash Fertilizer on the Carrying Quality of Tomatoes (1927). 

An Economic Study of the Dairy Industry in Texas (1927). 

Hybrid Vigor in Sorghum (1927). 

*The Effect of Spacing and Time of Thinning on the Yield, Growth, and Fruiting 
Characteristics of the Cotton Plant in 1925 (1927). 

The Work of the State Apicultural Research Laboratory, 1919-1926 (1927). 

*Large-Scale Cotton Production in Texas (1927). 

Sorgo Silage, Sorgo Fodder and Cottonseed Hulls as Roughages in Rations for 
Fattening Calves (1927). 

Varieties of Cotton in Northwest Texas (1927). 

*Crop Rotation in the Blackland Region of Central Texas (1927). 

Varieties of Cotton in the Red Prairies of Northwest Texas (1927). 

Activities of Livestock on the Range (1927). 

*Commercial Fertilizers in 1926-27 and Their Use (1927). 

Varieties of Cotton for East Central Texas (1927). 

*Commercial Feeding Stuffs, September 1, 1926, to August 31, 1927 (1927). 
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371. Effect of Salt Water on Rice (1927). 
372. *Digestibility and Production Coefficients of Poultry Feeds (1927). 
373. Harvesting Grain with the Combined Harvester-Thresher in Northwest Texas 
(19279). 
374. A Chemical Study of Varieties of Cotton Seed (1927). 
375. The Soils of Bowie, Denton, Freestone, and Red River Counties (1927). 
376. The Effect of Various Rations on the Storage Quality of Eggs (1928). 
Bits Hibernation of the Cotton Flea Hopper (1928). 
378. *Services, Facilities, and Costs of Marketing Vegetables in the Lower Rio Grande 
Valley of Texas (1928). 
Bo. Grain Sorghum vs. Corn for Fattening Lambs (1928). 
380. *Investigations on Control of Cotton Flea Hopper in 1927 (1928). 
381. Peanuts in Texas (1928). 
382. Bagworms of Texas (1928). 
383. Relation of Farm Prices to Quality of Cotton (1928). 
384. Varieties of Cotton for Central Hast Texas (1928). 
385. Changes in Body Measurements of Steers During Intensive Fattening (1928). 
386. The Influence of Moisture and Temperature on Cotton Root Rot (1928). 
887. “Commercial Fertilizers in 1927-28 and Their Use (1928). 
388, Denton Wheat, A New Variety for North Texas (1928). 
389. Relation of Cotton Root Rot and Fusarium Wilt to the Acidity and Alkalinity of 
the Soil (1928). : 
390. Experiments with Fertilizers on Rotated and Non-Rotated Crops (1928). 
Soils Relation of the Water-Soluble Potash, the Replaceable and Acid-Soluble Potash 
to the Potash Removed by Crops in Pot Experiments (1928). 
392. Commercial Feeding Stuffs, September 1, 1927, to August 31, 1928 (1928). 
393. Elen Pecos or Resistant to Cotton Root-Rot and their Relation to Con- 
To - 
894. *Boll Weevil Control by Airplane Dusting (1929). 
395. Systems of Farming for the Black Waxy Prairie Belt of Texas (1929). 
396. Sudan Grass for Hay, Seed, and Pasture (1929). 
397. Corn Varieties in Texas; Their Regional and Seasonal Adaptation (1929). 
398. Fertilizers for Rice in Texas (1929). 
399. Varieties of Cotton for the Blackland Region of Central Texas (1929). 
400. The Basicity of Texas Soils (1929). 
401. The Cotton-Square Borer (1929). 
402. Supplementary Energy-Production Coefficients of American Feeding Stuffs Fed 
Ruminants (1929). 
403. Commercial Fertilizers in 1928-29 and Their Uses (1929). 
404, Commercial Feeding Stuffs from September 1, 1928, to August 31, 1929 (1929). 
CIRCULARS 
Number 
1.. Strawberries Under Irrigation in South Texas (1913). 
3. *Truck Farming (1913). 
4. *The Best Type of Implement Shed for Texas Farms (1914). 
Me Insect Enemies of Sudan Grass (1915). 
10, Housing Farm Implements (1915). 
11. ‘*Foulbrood Regulations (1916). 
12. *Progress in Peanut Milling (1916). 
13. *The Green Bug or Spring Aphis (1916). 
16. “Directions for Preparation of Veterinary Specimens for Examination (1916). 
17. *Texas Foul Brood Law and Foul Brood Regulations (1916). 
18. *The San Jose Scale (1916). 
19. *Automobile Soil Survey (1919). 
20. *Patch Budding Largs Limbs and Trunks of Pecan Trees (1920). 
21. “Research Spirit in Scientific Institutions (1920). 
Za Malvaceous Plants of Texas (1920). 
23, “Reliable Agricultural Information and How to Secure It (1920). 
24. *Spraying San Jose Scale (1920). 
26. Cost of Production and Its Relation to Prices (1920). 
27. “The Screw Worm and the Wool Maggot (1921). 
28, *Internal Parasites of Sheep and Goats (1921). 
30. The Practicability of the Milking Machine (1923). 
81. Standard Fertilizer Formulas and Their Use (1928). 
32, Cotton Boll Weevil Control in Texas (1924). 
838. The Texas Agricultural Wxperiment Station System (1924). 
84, The Lower Rio Grande Valley of Texas (1924). 
35. Suggestions on Queen Rearing (1925). 
36. *Foul Brood Control and Diseases of Bees, Foul Brood Law, Revised Regula- 


tions (1924). 
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37. phe cya Clover, A New Sandy Land Grazing Crop for Southeastern Texas 
38. *Biennial Report of Apiary Inspections (1923-25). 

39. *Cotton Production in Texas (1926). 

40. Control of the Cotton Flea Hopper in Texas (1926). 

41. *Jujubes in Texas (1926). 

42, Feeding Chickens (1926). 

43. Johnson Grass in Texas (1927). 

45. Texas Agricultural Outlook for 1927. 
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BLACK-ROT OF CABBAGE AND ITS CONTROL 
W. J. BACH AND J. J. TAUBENHAUS 


‘The nature of black-rot of cabbage, the symptoms by which the disease 
may be recognized, and suggestions for control applicable under Texas 
conditions are discussed in this publication. 

During the fall and winter season of 1928-29, cabbage growers in 
South Texas, particularly in the lower Rio Grande Valley sustained 
heavy monetary losses from this disease. The disease is widely dis- 
tributed in all the cabbage sections of the State. The control measures 
suggested are based on the experimental data and field observations 
during the epidemic and upon recommendations of research workers 
in other cabbage-producing sections of the United States. 


Importance of the Cabbage Crop in Texas 


While cabbage is grown for home use in practically every county of 
the State, the commercial crop is now produced mainly in the lower 
Rio Grande Valley, the Winter Garden District, and the areas surround- 
ing Robstown, Corpus Christi, San Antonio, and Laredo. Practically 
all the cabbage grown in Texas is winter cabbage. In 1928, 15,- 
400 acres were planted to cabbage in South Texas, producing 91,900 
tons; and 19,300 acres were planted in 1929, producing approximately 
127,400 tons (2). The Texas tonnage for the 1928-29 season amounted 
to more than half of the production of the winter cabbage of the United 
States, including that of California, Florida, Louisiana, and Texas, 
according to the report of the United States Department of Agriculture. 


History and Geographic Distribution of Black-Rot 


Black-rot was first recognized in Kentucky in 1890 (5)* but its bac- 
terial nature was not then suspected. ‘The cause and infectious nature 
of the disease were demonstrated in 1893-95 (8) and soon afterwards 
the same trouble was found to attack other plants belonging to the cab- 
bage family. Much additional work has been recently done on the dis- 
ease, and the literature on the subject is extensive (7). 

Black-rot has been reported from practically all states east of the 
Mississippi River and from several west of it. It has been destructive 
in the older cabbage-growing sections of the country for over twenty 
years. he disease has been injurious to cabbage as far south as Florida 
and has extended north through all the states into Canada. It appears 


*Reference is made by number to “Literature cited.” 
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to be more prevalent in the Southern than in the Northern states. 
Black-rot was reported from Washington in 1908 but it is rare in the 
Pacific Coast and Rocky Mountain States. It occurs in all parts of 
Europe and on several islands, including Porto Rico, Cuba, and the 
Philippines. 

In Texas, black-rot may be found wherever cabbage is grown. It 
appears worse, however, in South Texas where the commercial crop 1s 
grown under irrigation. 


Symptoms of Black-Rot 


Black-rot may affect the plant at any stage in its growth in the field, 
and may continue to spread in storage or in transit. Infection and 
penetration of the causal organism takes place primarily through the 
water pores of the leaves, and from these pores it may be traced through 
the vascular or water-carrying bundles to all parts of the plant. Infec- 
tion may also occur through wounds made by insects or other means. 
Once the organism enters the plant it advances through the vascular 
bundles either upwards, toward the head, or downwards to the roots. 
When a cross section is made of infected leaves or stems, the affected 
bundles are easily recognized by their blackened appearance (Fig. 1 a). 
In advanced stages of infection, the blackened vascular bundles are com- 
monly surrounded by cavities due to disintegration of the surrounding 
cells. 

In the seed bed, black-rot may appear soon after the seed have germi- 
nated. Here infection occurs along the edge of the cotyledon sinus and 
may result in total collapse of the affected seedlings or in shriveling 
and shedding of ‘the cotyledons. Ordinarily, the presence of black-rot 
does not attract attention im the seed bed since the seeds are usually sown 
thickly, and a few dying or wilting seedlings do not stand out prominently 
but are hidden by the others which are apparently sound. : 

Infection on the stems of young plants appears first in small dark, 
discolored areas which later enlarge and frequently result in the cracking 
or splitting of the affected areas. Infected plants show a pronounced 
wilting and yellowing of the leaves, followed by a dwarfing or by a one- 
sided development of the plant (Fig. 1 b.). In extreme cases, affected 
plants are killed or prevented from heading. 

On the leaves, black-rot usually appears as a general yellowing which 
is accompanied by a blackening of the leaf veins. This discoloration 
may extend downward to the petiole and into the main stem. At this 
stage, the disease may be distinguished by cutting through the petiole 
or stem of the affected plant. If black-rot is present the interior vascular 
bundles or water vessels are not only found to be blackened, but if the 
cut end is left exposed for a short time, a yellow exudate oozes out of 
the blackened vessels. This yellow exudate is made up of the bacteria 
which cause the black-rot disease. 

‘On the mature head, the presence of black-rot will invariably appear 
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as blackened spots in the main stalk. Furthermore, when a few of the 
outer leaves are peeled off from an infected head, the blackened appear- 
ance of the veins may be observed on the exterior leaves of the head 
(Fig. 1 ¢.). Frequently the interior stalk of old infected cabbage has 
a tendency to crack or split lengthwise. Mature heads may show con- 
siderable infection on the outer leaves, necessitating heavy trimming. 
In other cases, infection may be in the interior of “the head, without 
external symptoms. Such heads may occasionally decay rather quickly 
from slimy soft-rot. Black-rot does not result in any soft-rot decay of 
affected heads. However, soft-rot frequently follows black-rot, bringing 
with it the objectionable strong putrid odor. 


Black-Rot Caused by Bacteria 


It has long been established (5) that black-rot is caused by a bacterial 
organism, technically known as Bacterium campestre (Pam.) EFS. The 
bacteria which cause this disease are minute organisms and may be dis- 
seminated by insects, rain, surface drainage water, wind or wind-borne 
particles of dust. When penetration has occurred, the bacteria of black- 
rot find their way to the conducting water vessels, where they multiply 
and progress chiefly through this channel, seriously interfering with the 
distribution of water to the tissues of the leaf. These bacteria may be 
carried over from year to year in old cabbage stumps, on the seed (6), 
and possibly in the soil (4). A number of other wild and cultivated 
erucifers are susceptible to the disease and may serve as sources of 
infection from season to season. 


Losses from Black-Rot 


Estimates by the writers place the loss from black-rot of cabbage at 
about 20 per cent for the lower Rio Grande Valley for the 1928-29 
season and at 10 to 15 per cent for South Texas in general. 

This estimated loss was checked further by accurate counts In an 
experimental acre of infected cabbage at Substation No. 15, at Weslaco. 
This planting represented an average infected field, with the advantage 
that the early history of the seed, plants, and seed bed was known. 'The 
seed had been treated with an organic-mercury dust, and planted in a 
seed bed where cabbage had not “previously been grown. The plants 
were transplanted to land from which a cotton crop had just been re- 
moved. This land had not previously been cropped to cabbage. Table 
1 shows the per cent of black-rot for each cutting harvested from the acre, 

The black-rot in mature heads harvested ranged from 3.62 per cent 
to 25.81 per cent in five cuttings and averaged 16.85 per cent for the 
entire planting. The method used to determine whether or not a head 
had black-rot consisted of examining the stalk portion where the cut was 
naturally made in the harvesting process, for the presence of blackened 
spots in the vascular bundles. The presence of these blackened spots 
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Table 1—Per cent of black-rot in an acre of mature cabbage at time of harvesting 
at the Weslaco Substation 


Total number of Mature heads harvested with black-rot 


Date of harvesting mature heads 
harvested 
Number Per cent 
DSCs Gr O28 Me cycnereastecuersuahe ss 744 Pail 3.62 
WWGGRAT ee UOD8 er tna ore: 1096 43 3.92 
Jan & LOD). Se traarstesontnar 2092 540 25.81 
panier les © 1929 Siena users Geese = 918 197 21.45 
Janes sel 929 oe erect act. 963 173 17.96 
otalites atoeitctenneyec sones 5813 980 16.85% of mature 
heads in all five 
cuttings showing 
black-rot. 


indicated that the head was infected. A check of this method by making 
further examination of the interior of the heads showed it to be reliable. 
The stand count was made on the acre from which the above counts 
were taken previous to the first cutting. There were 7,637 plants on the 
plotted area. Referring to Table 1, one notes a difference of 1,822 
plants between the number of heads harvested and the stand count. It 
is estimated that 15 per cent of these plants developed mature heads 
which were not harvested but remained on the ground at the end of the 
experiment. There was still a large number of plants which failed to 
develop heads, due largely to the heavy infection of black-rot. In order 
to establish definitely the identity of the disease, tissue cultures were 
made in the laboratory at College Station from several lots of infected 
plants of various ages and sources. The results of the cultures are given 
in Table 2, which clearly showed that the trouble was due to black-rot, 
although Rhizoctonia and Fusarium also appeared occasionally in the 
cultures. The Rhizoctonia was obtained from plants which showed wire 
stem as well as black-rot in the seed bed. The Fusarium would indicate 
the presence of yellows although the organism was not compared with a 
typical culture of I’. conglutinans, the true cause of cabbage yellows. 


Field Observations on the Susceptibility of Cabbage Varieties in Texas 
During the 1928-29 Season 


The susceptibility of the leading commercial varieties of cabbage grown 
in South Texas was observed under field conditions, and in a small way 
under experimental conditions during one season only. The difference 
in the apparent susceptibility of these varieties may have been due to 
difference in source of seed or to locality from which seed of the par- 
ticular variety was secured. Such factors as source of seed, time of 
planting, hardiness of variety, cultural practices, and climatic conditions 
no doubt influence the occurrence of black-rot. 

Careful counts during the epidemic of 1928-29 indicated that Glory 
of Enkhuizen, one of the leading varieties grown in South Texas, was 
affected much more than any other variety. Copenhagen Market ranked 
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Table 2—Relative prevalence of black-rot in 1928-29 as compared with wire stem and yellows 
as shown in cultures of infected crucifers 


Per cent of plates showing 


Date of Host No. of | Black-rot | Wire stem | Yellows Misc. 
culture plates (B. cam- | (Rhizoc- (Fusa- contam- 
pestre) tonia) rium sp.) | inmations 
Oct. 16, 1928] Broccoli seedlings...................... 58 9 12 58 21 
Oct. 18, 1928] Cabbage seedlings..................00- 49 83 10 1 6 
Oct. 20, 1928] ...... DOte coe cll as Meee ss Ur eRile 55 81 3 2 14 
Dec. 2, 1928 cay: PIRDWcce eee eee 43 90 0 3 7 
Pane tee Laas ea UO Oaee cache oak Sacre ere sis 74 95 0 2 3 
Jan. 14, 1929 Aaa plants... sabia meaaoass 75 93 0 0 7 
(blooming) 


next in severity of infection. Black-rot was also observed on the follow- 
ing varieties, ranking in severity in the order named: Flat Dutch, 
Wakefield, All Head Early, Mammoth Red Rock, and Savoy. The loss 
from the latter varieties was small in comparison with that suffered in 
fields of Glory of Enkhuizen and Copenhagen Market varieties. 


Other Crucifers Attacked by Black-Rot 


In addition to cabbage, black-rot has been found to attack many other 
cruciferous crops in Texas. It has been observed on broccoli, cauliflower, 
Brussels sprouts, turnips, and white varieties of radish. Very heavy 
losses of cauliflower from black-rot occurred in South Texas during the 
season of 1928-29; infection in most cases being confined to the root 
system, thus preventing the cauliflower from heading or maturing. 
Heavy losses also occurred in the seed bed from black-rot on broccoli 


and cauliflower. 
Transmission of the Disease 


Black-rot, as well as nearly all other parasitic diseases of cabbage, 
may develop on seed plants and be disseminated with the seed (9). Un- 
fortunately, there is no ready means of determining whether or not a lot 
of seed is free from disease except by growing plants from the seed 
under conditions which are favorable for the development of the disease. 
Since the disease may be transmitted with the seed, it is important that 
the source of supply should be carefully considered. The seed used in 
South Texas is secured mainly from two sources—Long Island and the 
Pacific Coast. As far as the writers are aware, no black-rot was reported 
from any of the Western States in 1927, while some was reported from 
New York (3), which may or may not have occurred in the section that 
produced cabbage seed. A small amount of imported seed is also used 
at times in Texas, and black-rot is known to occur in some of the foreign 
countries that produce cabbage seed. 

Black-rot appeared in epidemic form in practically every planting in 
South Texas during the 1928-29 season regardless of the source of the 
seed. It was also equally severe on cabbage planted on old and new 
land. This, therefore, makes it difficult to attribute the infection to any 
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articular source. The severe infestation of aphids may have con- 
tributed to the general distribution of infection, as these insects were 
very abundant. ‘There is also some possibility that infection may have 
been carried over on cruciferous weeds, although it has not been observed 
by the writers on any wild hosts in South Texas. 


Methods of Control 


1. Seed Treatment. Black-rot may be held in check by disinfection 
of the seed with bichloride of mercury solution. The disinfection process 
is simple and applies to all cruciferous seed, including cauliflower, 
broccoli, and turnips, as well as cabbage. The process requires only a 
short time and has been found effective and profitable in large cabbage- 
producing sections. The treatment, however, is only effective against 
pathogenic organisms which cling to the outer seed coat. The treat- 
ment, if properly carried out, will not reduce the germination of the 
seed. . The method consists of immersing the seed for 30 minutes in a 
solution consisting of 1 part of bichloride of mercury to 1000 parts of 
water. One tablet dissolved in a pint of water gives a solution of the 
strength of 1 to 1000. One ounce of the crystals dissolved in seven 
and one-half gallons of water will give a solution of the same strength. 
The bichloride of mercury should be dissolved and held in either wooden 
or earthenware containers. The solution corrodes metal containers and 
thereby loses some of its strength. 

In treating, the seed are first placed in a cloth bag, which should be 
twice as large as the space occupied by the seed, its top securely tied, 
and the whole submerged in the bichloride solution. During the time 
that the bag is immersed, it should be moved around with a stick in 
order to insure the removal of air bubbles so that the disinfectant will 
come in contact with all the seed. After the seed have been in the 
solution the required period of time they should be removed and rinsed 
in several changes of clear water. They should then be spread out in 
the shade to dry, after which they are ready to plant. 

Bichloride of mercury is a deadly poison when taken internally. 
Careful precautions should be taken to prevent children or farm animals 
from drinking the solution by mistake. It may be purchased from com- 
panies handling fungicides or from local or wholesale drug stores and 
can be obtained in crystals’ or tablets. 

Recent work at the Wisconsin Agricultural Experiment Station indi- 
cates that in rare cases the bacteria which cause black-rot may reach the 
interior of the seed. In such cases the seed should be immersed in hot 
water, as the surface disinfection with the bichloride of mercury solution 
will not be adequate (1). Since cases of internal infection are rare, the 
writers do not consider the hot water treatment advisable as yet in 
preference to the bichloride of mercury treatment. 


2. Crop Rotation and Cultural Practices. Crop rotation is very im- 
portant in the control of black-rot, especially in the South, since the 
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organism is known to live over in the soil and on plant refuse from one 
season to another. It is not advisable to plant cabbage in the same field 
year after year. Cabbage, cauliflower, turnips, mustard, radish, or other 
cultivated crucifers or cruciferous weeds should not be allowed to grow 
on the ground for two to three years. 

Care is necessary in the cultural operations in the seed bed and in 
the field. The presence of moisture on the plants makes conditions 
favorable for the spread of the disease. For this reason, the plants 
should be dry when the field is being worked. Irrigation water should 
not be allowed to come in contact with the plants. Over-irrigation should 
be avoided, as excessive moisture is conducive to the rapid spread of the 
disease. The seed beds should not be planted flat and plants set in the 
field should be placed on the edge of ridges. With flat planting, it is 
impossible to irrigate without flooding the plants. Ridge planting also 
affords a natural drainage in case of heavy rains. Plants should not be 
over-crowded in the seed bed, as such planting tends to hold the moisture, 
to prevent proper aeration, and to furnish conditions that are conducive 
to black-rot. Ground should be used for the seed bed that is known to 
be free from the disease, as it is very easily carried from the seed bed 
to the field. 


3. Insect Control. Insect pests, both sucking and biting, should be 
carefully controlled in the field and in the seed bed, since it is very 
probable that they carry the black-rot organism from diseased to healthy 
plants. 
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Fig. 1. Various stages of black-rot of cabbage. 


Cross section of a young ee stem and of affected leaves, showing the characteristic ring 
of blackened vascular bundles caused by the black-rot organism. 


One-sided development of cabbage plant due to infection by black-rot. 


Btatune Cabbage head with a few of the outer leaves peeled off showing severe infection of 
ack-rot. 


Blackening of vascular bundles in stalk of mature head of cabbage due to biack-rot. 


Shows skips in rows in a field of cabbage and a reduction of the stand due to black-rot. 
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CIRCULAR NO. 58, REVISED JANUARY, 1938 


THE TEXAS FEED LAW—REVISED REGULATIONS 


F. D. Fuller, Chief, 
Division of Feed Control Service 


The Texas Feed Law, effective July 14, 1905, was enacted by 
the Twenty-eighth Legislature at the solicitation of the Texas 
Cattle Raisers’ Association, the Texas Cottonseed Crushers’ Asso- 
ciation, and the Texas Grain Dealers’ Association, in an effort to 
standardize the quality and weights of feeding stuff. 

The full text of the law as amended in 1907 and subsequently, 
and codified in 1925, and regulations revised to January 1, 1938, 
are printed in this circular, which supersedes Circular No. 58, 
issued in August, 1930, on the same subject. 


TEXAS FEED LAW 


EXTRACTS FROM REVISED CRIMINAL STATUTES, 1925 
CHAPTER THIRTEEN 


Art. 1489. (730) Tag and Certificate——Every lot or parcel of feeding 
stuff, used for feeding farm live stock, sold, offered or exposed for sale in 
this State, for use within the State, shall have attached a tag described 
in Article 1492, carrying a plainly printed statement clearly and truly 
certifying the number of net pounds of feeding stuff in the package, stating 
the name or names of material of which such weight is composed where 
the contents are of a mixed nature, the name, brand or trade mark under 
which the article is sold, the name and address of the manufacturer or 
importer, the place of manufacture, such information as is required by 
Article 1497, if any, and a chemical analysis stating the minimum per- 
centages it contains of crude protein, allowing one per cent of nitrogen to 
equal six and one-quarter per cent of protein, of crude fat, of nitrogen-free 
extract, and the maximum percentage it contains of crude fiber; these 
constituents to be determined by the methods adopted at the time by the 
Association of Official Agricultural Chemists of North America. (Acts 
1905, p. 207.) 


Art. 1490. (731) (732) “Feeding Stuff.’—The term “feeding stuff,” 
as used in this chapter, is defined to mean and include wheat bran, wheat 
shorts, linseed meal, cotton seed meals, pea meals, cocoanut meals, gluten 
meals, gluten feeds, maize feeds, starch feed, sugar feeds, dried brewers’ 
grains, malt sprouts, hominy feeds, cerealine feeds, rice meals, rice bran, 
rice polish, oat feeds, corn and oat chops, corn chops, ground beef or mixed 
fish feeds, and all other materials of similar nature, but shall not include 
hay or straw, the whole seed or grains of wheat, rye, barley, oats, Indian 
corn, rice, buckwheat or broomcorn, or any other whole or unground grains 
or seed. (Acts 1905, p. 208.) 
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Art. 1491. (733) To File Statement and Deposit Samples.—Before any 
feeding stuff is so offered or exposed for sale, the importer, manufacturer 
or party who causes it to be sold, or offered for sale within this State, 
for use within the State, shall, for each feeding stuff bearing a distinguish- 
ing name and trade mark, file with the director of the Texas Agricultural 
Experiment Station a certified copy of the statement named in Article 1489, 
and shall also deposit with said director a sealed glass jar or bottle contain- 
ing not less than one pound of the feeding stuff to be sold or offered for 
sale, accompanied by an affidavit that it is a fair average sample thereof, 
and corresponds within reasonable limits to the feeding stuff which it rep- 
resents in the percentage of protein, fat and crude fiber, and nitrogen-free 
extract which it contains. This does not apply to farmers who grind their 
own feeding stuff, and who do not adulterate same. (Acts 1907, p. 243.) 


Art. 1492. (734) To Pay Inspection Tax and Affix Tag.—The manu- 
facturer, importer, agent or seller of each feeding stuff, shall before the 
article is offered for sale, pay to the director of the Texas Agricultural 
Experiment Station, an inspection tax of ten cents for each ton of such 
feeding stuff sold or offered for sale in this State, for use within the State, 
and shall affix to each lot shipped in bulk, and to each bag, barrel, or other 
package of such feeding stuff a tag to be furnished by said director, stating 
that all charges specified in this article have been paid. The director of 
said Experiment Station is hereby empowered to prescribe the form of such 
tags, and adopt such regulations as may be necessary for the enforcement 
of this law. Whenever the manufacturer or importer or shipper of a 
feeding stuff shall have filed a statement made as provided for in Article 
1489, and paid the inspection tax, no agent or seller of said manufacturer, 
importer, or shipper shall be required to file such statement or pay such 
tax, (Ibid.) 


Art. 1493. (735) Failure to Affix Tag or Label—Any manufacturer, 
importer, or agent, selling, offering or exposing for sale, any feeding stuff, 
without the statement required by Article 1489, and the tax tag required 
by the preceding article, or with a label stating that said feeding stuff 
contains a larger percentage of protein, fat or nitrogen-free extract, or a 
- smaller percentage of crude fiber, than is contained therein, shall be fined 
not less than one hundred nor more than five hundred dollars. 


Art. 1494. (736) Counterfeiting Tag—Whoever shall counterfeit or 
knowingly use a counterfeit of the tag or tags mentioned in the two pre- 
ceding articles, or shall use them a second time after the said tags shall have 
been once attached, shall be fined not exceeding five hundred dollars, one- 
half of which shall be paid to the informer. (Acts 1905, p. 207.) 


Art. 1495. (739) “Importer.’—The term “importer” means all persons 
as shall bring into or offer for sale within this State feeding stuff manu- 
factured without this State. (Ibid.) 


Art. 1496. (740) “Adulterated.”—A feeding stuff shall be deemed to 
be adulterated if it contains any sawdust, dirt, damaged feed, or any 
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foreign matter whatever, or if it is in any respect not what it is repre- 
sented to be, or if any rice hulls or chaff, peanut shells, corn cobs, oat 
hulls, or other similar substances of little or no feeding value are admixed 
therewith. (Acts 1907, p. 243.) 


Art. 1497. (740) Wholesome Mixture—No wholesome mixture of feed- 
ing stuff shall be deemed to be adulterated if the true percentage of con- 
stituents thereof is plainly and clearly stated on the package and made 
known to the buyer at the time of the sale. (Ibid.) 


Art. 1498. (740) ‘Manufacture or Sale of Adulterated Feeding Stuff.— 
_ Every person who shall directly or for another or for any corporation, 

association of persons, or for a firm, or through or by any agent, manu- 
facture, sell or offer for sale any adulterated feeding stuff within this 
State shall be fined not less than twenty-five nor more than two hundred 
dollars, or be imprisoned in jail not less than thirty nor more than sixty 
days, or both. (Ibid.) 


EXTRACTS FROM REVISED CIVIL STATUTES, 1925 
TITLE 60 


Art. 3872. (5894) Tag and Certificate——HEvery lot or parcel of feeding 
stuff, used for feeding farm live stock, sold, offered or exposed for sale in 
this State, for use within the State, shall have attached a tag, described 
in Article 3875, carrying a plainly printed statement clearly and truly 
certifying the number of net pounds of feeding stuff in the package, 
stating the name or names of materials of which such weight is composed 
where the contents are of mixed nature, the name, brand or trade mark 
under which the article is sold, the name and address of the manufacturer 
or importer, the place of manufacture, such information as is required by 
Article 3879, if any, and a chemical analysis stating the minimum per- 
centage it contains of crude protein, allowing one per cent of nitrogen to 
equal six and one-quarter per cent of protein, of crude fat, of nitrogen- 
free extract, and the maximum percentage it contains of crude fiber; these 
constituents to be determined by the methods adopted at the time by the 
Association of Official Agricultural Chemists of North America. (Acts 
1905, p. 207.) 


Art. 3873. (5895) (5896) “Feeding Stuff.”—The term “feeding stuff,” 
as used in this title, is defined to mean and include wheat bran, wheat 
shorts, linseed meal, cotton seed meals, pea meals, cocoanut meals, gluten 
meals, gluten feeds, maize feeds, starch feeds, sugar feeds, dried brewers’ 
grains, malt sprouts, hominy feeds, cerealine feeds, rice meals, rice bran, 
rice polish, oat feeds, corn and oat chops, corn chops, ground beef or mixed 
fish feeds, and all other materials of similar nature, but shall not include 
hay or straw, the whole seed or grains of wheat, rye, barley, oats, Indian 
corn, rice, buckwheat or broomcorn, or any other whole or unground grains 
or seed. (Acts 1905, p. 208.) 


. 


8 CIRCULAR NO. 58, REVISED, TEXAS AGRI. EXPERIMENT STATION 


Art. 3874. (5897) To File Statement and Deposit Samples.—Before 
any feeding stuff is so offered or exposed for sale, the importer, manu- 
facturer or party who causes it to be sold, or offered for sale within this 
State, for use within the State, shall, for each feeding stuff bearing a dis- 
tinguishing name or trade mark, file with the director of the Texas Agri- 
cultural Experiment Station a certified copy of the statement named in 
Article 3872, and shall also deposit with said director a sealed glass jar 
or bottle containing not less than one pound of the feeding stuff to be 
sold or offered for sale, accompanied by an affidavit that it is a fair average 
sample thereof, and corresponds within reasonable limits to the feeding 
stuff which it represents in the percentage of protein, fat and crude fiber, 
and nitrogen-free extract which it contains. This does not apply to farmers 
who grind their own feeding stufi, and who do not adulterate same. (Acts 
1907, p. 248, Sec. 4.) 


Art. 3875. (5898) Inspection Tax Tag.—The manufacturer, importer, 
agent or seller of each feeding stuff shall, before the article is offered for 
sale, pay to the director of the Texas Agricultural Experiment Station an 
inspection tax of ten cents for each ton of such feeding stuff sold, or offered 
for sale in this State, for use within the State, and shall affix to each lot 
shipped in bulk, and to each bag, barrel or other package of such feeding 
stuff, a tag to be furnished by said director, stating that all charges 
specified in this article have been paid. The director of said Experiment 
Station is hereby empowered to prescribe the form of such tags, and adopt 
such regulations as may be necessary for the enforcement of this law. 
Whenever the manufacturer or importer or shipper of a feeding stuff shall 
have filed a statement made as provided for in Article 3872, and paid the 
inspection tax, no agent or seller of said manufacturer, importer or shipper 
shall be required to file such statement or pay such tax. The amount of 
the inspection tax and penalties received by said director shall be paid 
into the State Treasury. So much of the inspection tax and penalties 
collected under this title shall be paid by the State Treasurer to the 
treasurer of the Texas Agricultural and Mechanical College as the director 
of the Texas Agricultural Experiment Station may show by his bills has 
_ been expended in performing the duties required by this title, but in no 
case to exceed the amount of the inspection tax and penalties received by 
the State Treasurer under this title. (Ibid. Sec. 5.) 


Art. 3876. (5899) To Furnish List of Names or Trade Marks.—All 
manufacturers and importers of feeding stuff, or dealers in same, shall, 
on request, furnish the director of the Texas Experiment Station with a 
complete list of names or trade marks of such feeding stuff. (Acts 1905 
p. 207, Sec. 8.) 


Art. 3877. (5900) Analysis.—The director of the Texas Agricultural 
Experiment Station shall cause one analysis or more to be made annually 
of each feeding stuff sold or offered for sale under any provision of this 
title. Said director is hereby authorized in person or by deputy to take a 
sample not exceeding two pounds in weight for analysis from any lot or 
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package of feeding stuff which may be in the possession of any manufac- 
turer, importer, agent, dealer or buyer in this State; but said sample shall 
be drawn or taken in the presence of said party or parties in interest, or 
their representatives, and shall be taken from a parcel, lot or number of 
parcels which shall not be less than five per cent of the whole lot inspected, 
and shall be thoroughly mixed and, if requested, divided into two samples, 
and placed in glass or metal vessels carefully sealed, and a label placed on 
each, stating the name or brand of the feeding stuff, or material sampled, 
the name of the party from whose stock the sample was drawn, and the 
date and place of taking such sample. Said label shall be signed by the 
director or his deputy and the party or parties at interest, or their repre- 
sentative present at the taking and sealing of said sample. Where the 
party or parties at interest refuse to be present and take part in the 
sampling of the said feeding stuff, the director or his deputy may take 
said samples in the presence of two disinterested witnesses, one of said 
duplicate samples shall be retained by the director, and the other shall 
be left with the party whose stock was sampled. The sample or samples 
retained by the director shall be for comparison with the certified state- 
ments made as provided for in this title. The result of the analysis of 
the sample or samples so prescribed, together with such additional infor- 
mation as circumstances advise shall be published in reports or bulletins 
by the Texas Agricultural and Mechanical College from time to time. (Acts 
1905, p. 207, Sec. 9.) 


Art. 3878. (5901) “Importer.’”—The term “importer” means all per- 
sons who shall bring into or offer for sale within this State feeding stuff 
manufactured without this State. (Acts 1905, p. 207.) 


Art. 3879. (5902) Adulterated Feeding Stuff—A feeding stuff shall 
be deemed to be adulterated if it contains any sawdust, dirt, damaged feed, 
or any foreign matter whatever, or if it is in any respect not what it is repre- 
sented to be, or if any rice hulls or chaff, peanut shells, corn cobs, oat hulls, or 
other similar substances of little or no feeding value are admixed therewith. 
No wholesome mixture of feeding stuff shall be deemed to be adulterated 
if the true percentage of constituents thereof is plainly and clearly stated 
on the package and made known to the buyer at the time of the sale. It 
shall be the duty of the director of the Experiment Station to examine, or 
have examined for adulteration all suspicious samples of feeding stuff, and 
such other samples as may be desirable. (Acts 1905, p. 207; Acts 1907, 
p. 243, Sec. 11.) 


Art. 3880. (5903) Director of Experiment Station.—The director of 
said Experiment Station is empowered to adopt standards or definitions 
for feeding stuff, and such other regulations as may be necessary for the 
enforcement of any provision of this title. Said director shall have the 
power to refuse the registration of any feeding stuff, under a name which 
would be misleading as to materials of which it is made up, or which does 
not conform to the standards or definitions aforesaid. Should any said 
feeding stuffs be registered and it is afterwards discovered that they are 
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in violation of the above provisions, said director shall have the power to 
cancel the registration ten days after notice. (Acts 1907, p. 243.) 


Art. 3881. Weights.—Feeding stuff shall have the following standard 
net weights per sack or container: one hundred and forty-three pounds, 
one hundred and thirty-three and one-third pounds, one hundred and 
twenty-five pounds, one hundred pounds, or the following fractions of one 
hundred: three-fourths, one-half, one-fourth, one-sixth, one-eighth, one- 
tenth, one-twelfth, one-sixteenth, and one-twentieth. No tax tags shall 
be issued for any feeding stuff which does not conform to the weights 
herein prescribed. (Acts 1937.) 


-REGULATIONS REVISED TO JANUARY 1, 1938 


The Director of the Texas Agricultural Experiment Station is empowered 
to adopt standards or definitions for feeding stuff, and such other regula- 
tions as may be necessary for the enforcement of the Texas Feed Law, 
and under this authority, the following regulations have been promulgated: 


1. Statement of Ingredients.—The attention of those desiring to register 
feeds for sale in the State is especially directed to the requirement of the 
_ law regarding the declaration of ingredients. Every substance used in com- 
pounding feed must be given in the list of ingredients. 


2. Names of Ingredients.—The name of each ingredient must be stated 
in its simplest form and in the common English term, if such term exists, 
omitting all superfluous or ambiguous words. 


3. Sereenings.—Screenings, if sold as such without grinding, need not 
be registered. If ground, they must be registered and labeled. 


4, Feed Containing Screenings.—In all feeds containing screenings the 
source and condition of the screenings, i. e., whole, crushed or ground wheat 
screenings, oat screenings, corn screenings, ete., will be required. The 
“general term “grain screenings” will not be accepted. 


5. Ingredients from Screenings.—In case manufacturers use whole, 
crushed, or ground screenings from wheat, barley, oats, etc., they must 
state that these screenings are present and not state that wheat, barley, 
oats, etc., are present when as a matter of fact they were not added sep- 
arately but incidentally as a part of the grain screenings. 


6. Oat Feed.—This term will be accepted only when used to indicate 
ground whole oats. Mixtures of oat shorts, oat middlings and oat hulls will 
not be accepted under the term and the name of each separate ingredient 
will be required. Mixtures containing oat hulls will be considered adulter- 
ated unless the percentage of each ingredient present is stated on the 
registration form and on the tax tag. 


TEXAS FEED LAW—REVISED REGULATIONS iy 


7.. Inert Material—When a feeding stuff contains charcoal, minerals, 
or other ingredients not contributing dietary factors, the name “feed” should 
not be applied without qualification, as, for instance, “Chick Feed with 
Charcoal,” “Chick Feed with Charcoal end Minerals,” or whatever the 
material may be, stating plainly on the tag the name or names of such 
materials and the percentage of each. 


8. Materials Contributing Dietary Factors.—Thee percentage each of 
materials contributing dietary factors not classified as “feeding stuff’ must 
be shown on registration and tax tags. The amount of ground limestone 
and ground oyster shell used must not exceed two per cent of each or 
combined, but in all-mash not over five per cent is permitted. 


9. Redemption of Tax Tags.—When tags are printed in error by the 
manufacturer, they will be redeemed by the Division at their full value © 
less the original cost of the tags, provided they are returned by prepaid 
express or parcel post. 


10. Transfer of Tags.—Since under the law tags are good until used, a 
person or firm succeeding a firm which has registered feeding stuffs for 
sale may use any tags secured in the transfer, provided said tags are 
blank on the reverse side and proper registration is made by the successor, 
who must subsequently have the tags printed for his own use. In the event 
the transfer involves the sale of printed tags such tags cannot be used 
by the successor but may be redeemed as under Ruling 9. 


11. Use of Rubber Stamp Not Permitted.—Attention is called to the 
fact that all information on the tax tag must be printed. The use of a 
rubber stamp for this purpose will not be permitted. 


12. Private Tags.—Shipments have been found bearing not only the 
Texas tax tags, but also private firm tags containing statements in -con- 
flict with those on the tax tag. The Texas tax tag which should be attached 
to each package of feed, and those which accompany bulk shipments contain 
all the information required by the law, and private tags should be omitted 
from shipments into this State. Shipments having private tags containing 
statements not in accord with those on the tax tags will be considered mis- 
branded and dealers may be advised to remove them from sale. 


13. Printing on Packages.—Statements on packages must agree with 
those on the tax tags attached thereto. Second-hand bags having informa- 
tion printed thereon which is at variance with that on the official tags 
attached may be used, provided the original stenciling is not displayed. 


14. Clubs, Associations, Ete——When a number of consumers form a 
club or association and purchase feeding stuffs either from within or with- 
out the State, such feeds must be registered and tagged when delivery is 
made to the individual members of the club or association. 


15. Tags Must Show Net Weight.—The tag on each package of feed 
must show the net weight of the feed in the package. Understatements of 
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weight are prohibited. Such statements as 99 pounds net, 100 pounds 
gross, 100 pounds when packed, etc., are prohibited. 


16. Registrations.—Registrations in Texas are permanent. A guaranty 
registered by a manufacturer or jobber for a brand of feed is held to apply 
to such a brand, even though manufactured at or shipped from more than 


one point. 
* 


17. Changing Registrations——Registrations can be changed only by the 
submission of “Application for Adjustment of Feed Registration” properly 
filled out and signed. A guaranty and label for a brand of feed having 
been registered may not be subsequently modified in a way that permits 
the lowering of the quality of the feed, unless it can be clearly shown that 
the modification sought to be made is consistent with the interest of the 
feeder. The ingredients of a feed mixture may be changed after registra- 
tion on presentation of satisfactory reasons if such change does not 
necessitate a lowering of the guaranteed analysis or quality of the feed. 
Failure to present such reasons will necessitate a change in the brand name. 
When a registration is adjusted all tags printed according to the former 
registration become obsolete and should be returned for redemption. 


18. Alfalfa Stem Meal.—Mixed feed containing alfalfa stem meal should 
be registered so as to show the percentage of alfalfa stem meal present. 
This percentage must also appear upon the Texas tax tag. 


19. Samples Equal to Guaranty.—Inspection samples found to comply 
in every respect with the guaranty will be reported to the manufacturer, 
distributor, agent, and dealer from whom the sample is obtained as soon 
as practicable after the analysis of the sample. 


20. Samples Not Meeting Guaranty.—In the case of appreciably deficient 
or adulterated samples the manufacturer is given ten days’ advance notice 
in which to present anything he may wish to say. A portion of the official 
sample may be furnished if requested. As soon as the deficiency or adul- 
teration is detected, the agent or person offering the feed for sale is notified 
and advised to remove any unsold portion of the shipment from sale. Those 
failing to accept this advice may be reported for violation of the law. 


21. Deficiency in More Than One Constituent—TInspection samples 
showing deficiency in more than one constituent may be reported as sold 
in violation of the law and dealers may be advised to withdraw such ship- 
ments from sale. 


22. Disecarding or Substituting Samples.—All requests for discarding 
or substituting samples will be refused unless an error on the part of the 
inspector or elsewhere in the Division can be shown. 


23. Duplicating Samples from the Same Shipment.—Requests for dupli- 
cation of samples from the same shipments will receive consideration only 
when accompanied by satisfactory evidence of irregularity in the drawing 
of the sample to which objection is made. 
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24. Prosecutions.—When prosecution is made, original shippers will be 
prosecuted, rather than local dealers, where it is possible to do so either 
under the State law or through cooperation with the United States Depart- 
ment of Agriculture under the Federal Food and Drugs Act. Local dealers, 
however, are directly responsible under the law for the feed they offer for 
sale, and will be held accountable for failure of such feed to meet the 
requirements of the law, especially for selling a feed when advised to 
withdraw it from sale. 


25. Refunds.—The Texas feed law makes no provision for the payment of 
_ refunds to cover deficiencies and although this practice often shows the 
good intention of the manufacturer, the payment of such refunds will have 
no bearing on any subsequent action which may be taken in cases of 
violation of the law. The law does not contemplate that the purchaser of 
a feeding stuff should be required to have an analysis made in order to 
secure protection. When refunds are paid, dealers will be required to 
prorate them to the purchasers so that the consumers may receive their 
benefit. The payment of refunds never fully remunerates the consumer for 
being furnished feed which is deficient in valuable nutrients, and manu- 
facturers are advised to be certain in advance that shipments are up to the 
guaranty in every respect. 


26. Federal Inspection.—Interstate shipments of feed may be sampled 
under the Federal Food and Drugs Act, in cooperation with the United 
States Department of Agriculture. 


27. Inspection Tax.—The law requires that the agent or person regis- 
tering feeds shall, before the articles are offered for sale, pay an inspection 
tax of ten cents (10¢) per ton for each ton sold, offered or exposed for sale 
in this State. Tax tags or stickers showing payment of the inspection tax 
are purchased only from this Division. Remittances should accompany tag 
orders. In case it is not convenient to remit when ordering tags, the tags 
will be sent by express C. O. D. 


28. Sales from Broken Packages.—When sales are made from packages 
already tagged with tax tags, the purchaser need not be furnished with 
additional tax tags. When original containers which are properly labeled 
are emptied into bins or other receptacles and sales made therefrom, the 
retailer must attach to the bins or other receptacles plainly printed tax 
tags giving all the information required by the law. 


29. Bulk Sales——When feeds are sold in bulk, the seller must furnish 
the purchaser with a sufficient number of properly printed Texas tax tags 
to cover the weight of the feed sold. 


30. Brand Names.—The registration by a manufacturer of two or more 
feeds under the same brand name will not be accepted. A brand name is 
distinctive with reference to the feed to which it applies, and the registra- 
tion of feeds under the same brand name by two or more manufacturers is 
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discouraged. This regulation applies also to the registration of brand 
names so similar ‘in character as to be likely to be confused by the pur- 
chaser. A brand name may not be derived from a single ingredient of 
the mixture. 

The name of each ingredient must constitute the brand name of mixed 
feeds containing less than nine per cent of crude protein. 

The terms “feed” and “ration” should be distinguished. A feed may 
or may not be a ration. 

When such terms as “Perfect,” “Ideal,” “Economy,” “Satisfaction,” 
“So-Good,” “Reliable,” and similar superlative terms are made a part of 
the brand name of the feed, such word must be immediately followed by 
the word “Brand,” e. g., “Perfect Brand Dairy Feed.” 

The brand name must not tend to mislead the purchaser with respect 
to any quality of the feed. If the brand name indicates that the feed is 
made for a special use, the character of the feed must conform therewith. 
Special-purpose mixed feeds, therefore, must be adapted for the purpose 
for which they are sold. 


31. Batch-Mixing.—Batch-mixing will be allowed without registering 
and tagging of the final product, only when the purchaser or his agent 
actually comes to the mixing plant, makes a bona fide purchase of properly 
tagged ingredients, sees them before the mixing is done, and also assures 
himself that they are mixed according to the formula furnished. The feed 
so mixed must be delivered at once to the purchaser and not stored in the 
plant in an untagged condition for delivery at some future time. Unless 
the above conditions are fulfilled, all feed mixed according to formulas sub- 
mitted must be registered for sale in Texas and properly tagged. 


32. Approved Formulas.——Any manufacturer using the formulas ap- 
proved by the Texas College Feed Conference Board and showing on the 
tags or labels attached the percentage of each ingredient contained in the 
mixtures, may state elsewhere than on the tax tag that the formulas are 
approved by the A. and M. College of Texas, provided, they conform in all 
_ other respects to the requirements. 


33. Statement of Protein Content.—The percentage of protein should 
be prefixed to the names of oil cakes and meals, animal by-products, and 
other materials used chiefly as sources of protein when sold separately or 
when named as ingredients in mixed feed. 


34. Use of Word “Vitamin” or Contraction Thereof Not Permitted.— 
The use of the word “vitamin” or any contraction of the word vitamin or 
any word suggesting vitamin in a brand name is not permitted. 


35. Guaranty of Carbohydrates.—A guaranty of carbohydrates must 
not appear on Texas tags or labels. 


36. Feeding Value of Essential Organic Ingredients—When an essential 
organic ingredient is present in a mixed feed in an amount too small to 
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be of significant feeding value, it must be listed on registration and Texas 
tags as a “trace,” so that the purchaser may not be caused to think the 
feed contains more of that ingredient than it actually contains. This does 
not preclude the necessity of showing the open formula when adulterants 
are present, or the percentage each of salt, limestone, charcoal, and similar 
ingredients when the open formula is not required. 
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CIRCULAR NO. 58 AUGUST, 1930 


THE TEXAS FEED LAW—REVISED REGULATIONS 
F. D. FULLER 


The Texas Feed Law, effective July 14, 1905, was enacted by 
the Twenty-eighth Legislature at the solicitation of the Texas 
Cattle Raisers’ Association, the Texas Cottonseed Crushers’ As- 
sociation, and the Texas Grain Dealers’ Association, in an effort 
to standardize the quality and weights of feeding stuff. 

The full text of the law as amended in 1907 and subsequently, 
and codified in 1925, and regulations revised to June 1, 1930, are 
printed in this circular. 


TEXAS FEED LAW 
EXTRACTS FROM REVISED CRIMINAL STATUTES, 1925 
CHAPTER THIRTEEN 


Art. 1489. (730) Tag and Certificate—Every lot or parcel of 
feeding stuff, used for feeding farm live stock, sold, offered or 
exposed for sale in this State, for use within the State, shall have 
attached a tag described in Article 1492, carrying a plainly 
printed statement clearly and truly certifying the number of net 
pounds of feeding stuff in the package, stating the name or names 
of material of which such weight is composed where the con- 
tents are of a mixed nature, the name, brand or trade mark under 
which the article is sold, the name and address of the manufac- 
turer or importer, the place of manufacture, such information 
as is required by Article 1497, if any, and a chemical analysis 
stating the minimum percentages it contains of crude protein, 
allowing one per cent of nitrogen to equal six and one-quarter 
per cent of protein, of crude fat, of nitrogen-free extract, and 
the maximum percentage it contains of crude fiber; these con- 
stituents to be determined by the methods adopted at the time 
by the Association of Official Agricultural Chemists of North 
America. (Acts 1905, p. 207.) 


Art. 1490. (731) (782) “Feeding Stuff.”"—The term “feeding 
stuff,” as used in this chapter, is defined to mean and include 
wheat bran, wheat shorts, linseed meal, cotton seed meals, pea 
meals, cocoanut meals, gluten meals, gluten feeds, maize feeds, 
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starch feed, sugar feeds, dried brewers’ grains, malt sprouts, 
hominy feeds, cerealine feeds, rice meals, rice bran, rice polish, 
oat feeds, corn and oat chops, corn chops, ground beef or mixed 
fish feeds, and all other materials of similar nature, but shall not 
include hay or straw, the whole seed or grains of wheat, rye, 
barley, oats, Indian corn, rice, buckwheat or broomcorn, or any 
other whole or unground grains or seed. (Acts 1905, p. 208.) 


Art. 1491. (733) To File Statement and Deposit Samples.—Be- 
fore any feeding stuff is so offered or exposed for sale, the im- 
porter, manufacturer or party who causes it to be sold, or offered 
for sale within this State for use within the State, shall, for each 
feeding stuff bearing a distinguishing name and trade mark, file 
with the director of the Texas Agricultural Experiment Station 
a certified copy of the statement named in Article 1489, and shall 
also deposit with said director a sealed glass jar or bottle con- 
taining not less than one pound of the feeding stuff to be sold or 
offered for sale, accompanied by an affidavit that it is a fair 
average sample thereof, and corresponds within reasonable limits 
to the feeding stuff which it represents in the percentage of 
protein, fat and crude fiber, and nitrogen-free extract which it 
contains. This does not apply to farmers who grind their own 
feeding stuff, and who do not adulterate same. (Acts 1907, p. 
ZAB.) 


Art. 1492. (734) To Pay Inspection Tax and Affix Tag.—The 
manufacturer, importer, agent or seller of each feeding stuff, 
shall before the article is offered for sale, pay to the director of 
the Texas Agricultural Experiment Station, an inspection tax 
of ten cents for each ton of such feeding stuff sold or offered for 
sale in this State, for use within the State, and shall affix to each 
lot shipped in bulk, and to each bag, barrel, or other package of 
such feeding stuff a tag to be furnished by said director, stating 
that all charges specified in this article have been paid. The 
director of said Experiment Station is hereby empowered to pre- 
scribe the form of such tags, and adopt such regulations as may 
be necessary for the enforcement of this law. Whenever the 
manufacturer or importer or shipper of a feeding stuff shall have 
filed a statement made as provided for in Article 1489, and paid 
the inspection tax, no agent or seller of said manufacturer, im- 


porter, or shipper shall be required to file such statement or pay 
such tax. (Id.) 


Art. 1498. (735) Failure to Affix Tag or Label. Any manufac- 
turer, importer, or agent, selling, offering or exposing for sale, 
any feeding stuff, without the statement required by Article 
1489, and the tax tag required by the preceding article, or with 
a label stating that said feeding stuff contains a larger percentage 
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of protein, fat or nitrogen-free extract, or a smaller percentage 
of crude fiber, than is contained therein, shall be fined not less 
than one hundred nor more than five hundred dollars. 


Art. 1494. (736) Counterfeiting Tag—Whoever shall counter- 
feit or knowingly use a counterfeit of the tag or tags mentioned 
in the two preceding articles, or shall use them a second time 
after the said tags shall have been once attached, shall be fined 
not exceeding five hundred dollars, one-half of which shall be 
paid to the informer. (Acts 1905, p. 207.) 


Art. 1495. (739) “Importer.’-—The term “importer” means 
all persons as shall bring into or offer for sale within this State 
feeding stuff manufactured without this State. (Id.) 


Art. 1496. (740) ‘“Adulterated.”._A feeding stuff shall be 
deemed to be adulterated if it contains any sawdust, dirt, dam- 
aged feed, or any foreign matter whatever, or if it is in any 
respect not what it is represented to be, or if any rice hulls or 
chaff, peanut shells, corn cobs, oat hulls, or other similar sub- 
stances of little or no feeding value are admixed therewith. 
(Acts 1907, p. 248.) 


Art. 1497. (740) Wholesome Mixture—No wholesome mixture 
of feeding stuff shall be deemed to be adulterated if the true 
percentage of constituents thereof is plainly and clearly stated 
late package and made known to the buyer at the time of the 
sale. (ld.) 


Art. 1498. (740) Manufacture or Sale of Adulterated Feeding Stuff. 
—Every person who shall directly or for another or for any cor- 
poration, association of persons, or for a firm, or through or by 
any agent, manufacture, sell or offer for sale any adulterated 
feeding stuff within this State shall be fined not less than twenty- 
five nor more than two hundred dollars, or be imprisoned in jail 
not less than thirty nor more than sixty days, or both. (1d.) 


EXTRACTS FROM REVISED CIVIL STATUTES, 1925 
TITLE 60 


Art. 3872. (5894) Tag and Certificate—Hvery lot or parcel of 
feeding stuff, used for feeding farm live stock, sold, offered or 
exposed for sale in this State, for use within the State, shall have 
attached a tag, described in Article 3875, carrying a plainly 
printed statement clearly and truly certifying the number of net 
pounds of feeding stuff in the package, stating the name or names 
of materials of which such weight is composed where the con- 
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tents are of mixed nature, the name, brand or trade mark under 
which the article is sold, the name and address of the manu- 
facturer or importer, the place of manufacture, such information 
as is required by Article 3879, if any, and a chemical analysis 
stating the minimum percentage it contains of crude protein, 
allowing one per cent of nitrogen to equal six and one-quarter 
per cent of protein, of crude fat, of nitrogen-free extract, and 
the maximum percentage it contains of crude fiber; these con- 
stituents to be determined by the methods adopted at the time 
by the Association of Official Agricultural Chemists of North 
America. (Acts 1905, p. 207.) 


Art. 3873. (5895) (5896) “Feeding Stuff.".—The term “feed- 
ing stuff,” as used in this title, is defined to mean and include 
wheat bran, wheat shorts, linseed meal, cotton seed meals, pea 
meals, cocoanut meals, gluten meals, gluten feeds, maize feeds, 
starch feeds, sugar feeds, dried brewers’ grains, malt sprouts, 
hominy feeds, cerealine feeds, rice meals, rice bran, rice polish, 
oat feeds, corn and oat chops, corn chops, ground beef or mixed 
fish feeds, and all other materials of similar nature, but shall not 
include hay or straw, the whole seed or grains of wheat, rye, 
barley, oats, Indian corn, rice, buckwheat or broomcorn, or any 
other whole or unground grains or seed. (Acts 1905, p. 208.) 


Art. 3874. (5897) To File Statement and Deposit Samples.—Be- 
fore any feeding stuff is so offered or exposed for sale, the im- 
porter, manufacturer or party who causes it to be sold, or offered 
for sale within this State for use within the State, shall, for each 
feeding stuff bearing a distinguishing name or trade mark, file 
with the director of the Texas Agricultural Experiment Station 
a certified copy of the statement named in Article 3872, and shall 
also deposit with said director a sealed glass jar or bottle con- 
taining not less than one pound of the feeding stuff to be sold or 
offered for sale, accompanied by an affidavit that it is a fair 
average sample thereof, and corresponds within reasonable limits 
to the feeding stuff which it represents in the percentage of 
protein, fat and crude fiber, and nitrogen-free extract which it 
contains. This does not apply to farmers who grind their own 
feeding stuff and who do not adulterate same. (Acts 1907, p. 
243, Sec. 4.) 


_ Art. 3875. (5898) Inspection Tax Tag.—The manufacturer, 
importer, agent or seller of each feeding stuff shall, before the 
article is offered for sale, pay to the director of the Texas Agri- 
cultural Experiment Station an inspection tax of ten cents for 
each ton of such feeding stuff sold, or offered for sale, in this 
State for use within the State, and shall affix to each lot shipped 
in bulk, and to each bag, barrel or other package of such feeding 
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stuff, a tag to be furnished by said director, stating that all 
charges specified in this article have been paid. The director of 
said experiment station is hereby empowered to prescribe the 
form of such tags, and adopt such regulations as may be neces- 
sary for the enforcement of this law. Whenever the manufac- 
turer or importer or shipper of a feeding stuff shall have filed a 
statement made as provided for in Article 3872, and paid the 
inspection tax, no agent or seller of said manufacturer, importer 
or shipper shall be required to file such statement or pay such 
tax. The amount of the inspection tax and penalties received 
by said director shall be paid into the State Treasury. So much 
of the inspection tax and penalties collected under this title shall 
be paid by the State Treasurer to the treasurer of the Texas 
Agricultural and Mechanical College as the director of the Texas 
Agricultural Experiment Station may show by his bills has been 
expended in performing the duties required by this title, but in 
no case to exceed the amount of the inspection tax and penalties 
received by the State Treasurer under this title. (Id. Sec. 5.) 


Art. 3876. (5899) To Furnish List of Names or Trade Marks.— 
All manufacturers and importers of feeding stuff, or dealers in 
same, shall, on request, furnish the director of the Texas Experi- 
ment Station with a complete list of names or trade marks of 
such feeding stuff. (Acts 1905, p. 207, Sec. 8.) 


Art. 3877. (5900) Analysis—The director of the Texas Agri- 
cultural Experiment Station shall cause one analysis or more to 
be made annually of each feeding stuff sold or offered for sale 
under any provision of this title. Said director is hereby author- 
ized in person or by deputy to take a sample not exceeding two 
pounds in weight for analysis from any lot or package of feeding 
stuff which may be in the possession of any manufacturer, im- 
porter, agent, dealer or buyer in this State; but said sample shall 
be drawn or taken in the presence of said party or parties in 
interest, or their representatives, and shall be taken from a 
parcel, lot or number of parcels which shall not be less than five 
per cent of the whole lot inspected, and shall be thoroughly 
mixed and, if requested, divided into two samples, and placed in 
glass or metal vessels carefully sealed, and a label placed on each, 
stating the name or brand of the feeding stuff, or material 
sampled, the name of the party from whose stock the sample was 
drawn, and the date and place of taking such sample. Said 
label shall be signed by the director or his deputy and the party 
or parties at interest, or their representative present at the 
taking and sealing of said sample. Where the party or parties 
at interest refuse to be present and take part in the sampling of 
the said feeding stuff, the director or his deputy may take said 
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samples in the presence of two disinterested witnesses, one of 
said duplicate samples shall be retained by the director, and the 
other shall be left with the party whose stock was sampled. The 
sample or samples retained by the director shall be for com- 
parison with the certified statements made as provided for in 
this title. The result of the analysis of the sample or samples 
so prescribed, together with such additional information as cir- 
cumstances advise shall be published in reports or bulletins by 
the Texas Agricultural and Mechanical College from time to time. 
(Acts 1905, p. 207, Sec. 9.) 


Art. 3878. (5901) “Importer.”—-The term “importer”? means 
all persons who shall bring into or offer for sale within this State 
feeding stuff manufactured without this State. (Acts 1905, p. 
AWE) 


Art. 3879. (5902) Adulterated Feeding Stuff—A feeding stuff 
shall be deemed to be adulterated if it contains any sawdust, 
dirt, damaged feed, or any foreign matter whatever, or if it is in 
any respect not what it is represented to be, or if any rice hulls 
or chaff, peanut shells, corn cobs, oat hulls, or other similar sub- 
stances of little or no feeding value are admixed therewith. No 
wholesome mixture of feeding stuff shall be deemed to be adul- 
terated if the true percentage of constituents thereof is plainly 
and clearly stated on the package and made known to the buyer 
at the time of the sale. It shall be the duty of the director of 
the experiment station to examine, or have examined for adul- 
teration all suspicious samples of feeding stuff, and such other 
samples as may be desirable. (Acts 1905, p. 207; Acts 1907, p. 
245, pec, 117) 


Art. 3880. (5903) Director of Experiment Station.—The director 
of said experiment station is empowered to adopt standards or 
definitions for feeding stuff, and such other regulations as may 
be necessary for the enforcement of any provision of this title. 
Said director shall have the power to refuse the registration of 
any feeding stuff, under a name which would be misleading as to 
materials of which it is made up, or which does not conform to 
the standards or definitions aforesaid. Should any said feeding 
stuff 8 be registered and it is afterwards discovered that they are 
in violation of the above provisions, said director shall have the 


power to cancel the registration ten days after notice. (Acts 
L907 4243.) 


Art. 3881. Weights—Feeding stuff shall have the following 
standard net weights per sack or container: one hundred pounds, 
or the following fractions thereof, three-fourths, one-half, one- 
fourth, one-sixth, one-eighth, one-tenth, one-twelfth, one-six- 
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teenth, and one-twentieth; and rice bran may also be sold in 
sacks of one hundred and forty-three pounds. No tax tags shall 
be issued for any feeding stuff which does not conform to the 
weights herein prescribed. 


REGULATIONS REVISED TO JUNE 1, 1930 


The Director of the Texas Agricultural Experiment Station is 
empowered to adopt standards or definitions for feeding stuff, 
and such other regulations as may be necessary for the enforce- 
ment of the Texas Feed Law, and under this authority, the fol- 
lowing regulations have been promulgated: 


1. Statement of Ingredients. The attention of those desiring to 
register feeds for sale in the State is especially directed to the 
requirement of the law regarding the declaration of ingredients. 
Every substance used in compounding feed must be given in the 
list of ingredients. 


2. Names of Ingredients. The name of each ingredient must be 
stated in the common English term. 


3. Alfalfa Meal and Alfalfa Stem Meal. Mixed feed containing 
alfalfa meal and/or alfalfa stem meal should be registered in 
such a manner as to show the percentage of alfalfa meal and/or 
alfalfa stem meal present. This percentage must also appear 
upon the Texas tax tag. 


4. Sereenings. Screenings, if sold as such without grinding, 
need not be registered. If ground, they must be registered and 
labeled. 


- 


5. Feed Containing Screenings. In all feeds containing screenings 
the source and condition of the screenings, i. e., whole, crushed 
or ground wheat screenings, oat screenings, corn screenings, 
etc., will be required. The general term “grain screenings” will 
not be accepted. 


6. Ingredients from Screenings. [In case manufacturers use 
whole, crushed, or ground screenings from wheat, barley, oats, 
etc., they must state that these screenings are present and not 
state that wheat, barley, oats, etc., are present when as a matter 
of fact they were not added separately but incidentally as a part 
of the grain screenings. 


7. Corn Cockle. Corn cockle will be considered an adulterant 
if present in appreciable amounts in a feed offered or exposed for 
sale or sold in this State. 


8. Oat Feed. This term will be accepted only when used to 
indicate ground whole oats. Mixtures of oat shorts, oat mid- 
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dlings and oat hulls will not be accepted under the term and the 
name of each separate ingredient will be required. Mixtures 
containing oat hulls will be considered adulterated unless the 
percentage of each ingredient present is stated on the registra- 
tion form and on the tax tag. 


9. Grit. This term will be considered to mean the rough, hard 
particles of limestone, quartz, mica, gravel, etc., used in poultry 
foods. It should be preceded on the registration form by the 
name of the material used, i. e., limestone grit, quartz grit, mica 
grit, etc. 


10. Inert Material. It is permissible to use grit, oyster shell, 
charcoal, and similar materials in compounding poultry feeds, 
provided not more than two (2) per cent of such inert material 
is used. The words “charcoal,” “grit,” etc., must constitute a 
part of the brand name of all feeds containing these ingredients 
and must be printed in type of the same style and face as the 
rest of the name, e. g. ACME POULTRY FEED WITH GRIT 
AND CHARCOAL. The percentage of each inert ingredient 
must be shown on the tax tag and when the product also contains 
some material classed as an adulterant, the percentage of each 
ingredient must be shown. 


11. Corn Chop and Corn Bran. Mixtures of corn chop and corn 
bran must be registered and tagged so as to show the percentage 
of added corn bran present. 


12. Redemption of Tax Tags. When tags are printed in error by 
the manufacturer, or if for any reason they are not in correct 
form, they will be redeemed by the Division at their full value 
less the original cost of the tags. 


13. Transfer of Tags. Since under the law tags are good until 
used, a person or firm succeeding a firm which has registered 
feeding stuffs for sale may use any tags secured in the transfer, 
provided said tags are blank on the reverse side and proper regis- 
tration is made by the successor, who must subsequently have 
the tags printed for his own use. In the event the transfer 
involves the sale of printed tags such tags cannot be used by 
the successor but may be redeemed as under ruling 12. 


14. Use of Rubber Stamp Not Permitted. Attention is called to the 
fact that all information on the tax tag must be printed. The 
use of a rubber stamp for this purpose will not be permitted. 


15. Private Tags. Shipments have been found bearing not only 
the Texas tax tags, but also private firm tags containing state- 
ments in conflict with those on the tax tag. The Texas tax tag 
which should be attached to each package of feed, and those 
which accompany bulk shipments contain all the information re- 
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quired by law, and private tags should be omitted from ship- 
ments into this State. Shipments having private tags contain- 
ing statements not in accord with those on the tax tags will be 
considered misbranded and dealers may be advised to remove 
them from sale. 


16. Printing on Packages. Statements on packages must agree 
with those on the tax tags attached thereto. Under the pro- 
visions of the law “a feeding stuff shall be deemed to be adul- 
terated if it * * * is in any respect not what it is repre- 
sented to be.” 


17. Clubs, Associations, Ete. When a number of consumers form 
a club or association and purchase feeding stuffs either from 
within or without the State, such feeds must be registered and 
tagged when delivery is made to the individual members of the 
club or association. 


18. Changing Registrations. Registrations can be changed only 
by the submission of ‘Application for Adjustment of Feed Reg- 
istration” properly filled out and signed. 


19. Samples Equal to Guarantee. Inspection samples found to 
comply in every respect with the guarantee will be reported to 
the manufacturer, distributor, agent, and dealer from whom the 
sample is obtained as soon as practicable after the analysis of the 
sample. 


20. Samples Not Meeting Guarantee. In the case of appreciably 
deficient or adulterated samples the manufacturer is given ten 
days’ advance notice in which to present anything he may wish 
to say. A portion of the official sample may be furnished if 
requested. As soon as the deficiency or adulteration is detected, 
the agent or person offering the feed for sale is notified and 
advised to remove all unsold portions of the shipment from sale. 
Those failing to accept this advice may be reported for violation 
of the law. 


21. Deficiency in More than One Constituent. Inspection samples 
showing deficiency in more than one constituent may be reported 
as sold in violation of the law and dealers may be advised to 
withdraw such shipments from sale. 


22. Relabeling Shipments. Permission will be granted for the 
relabeling of deficient shipments only in special cases where 
reasons satisfactory to this office for the deficiency and relabeling 
are presented. Dealers may be advised to return to the manu- 
facturer shipments which are adulterated. 


23. Discarding or Substituting Samples. All requests for discard- 
ing or substituting samples will be refused unless an error on 
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the part of the inspector or elsewhere in the Division can be 
shown. 


24. Duplicating Samples from the Same Shipment. Requests for 
duplication of samples from the same shipments will receive 
consideration only when accompanied by satisfactory evidence 
of irregularity in the drawing of the sample to which objection 
is made. 


25. Prosecutions. When prosecution is made, original shippers 
will be prosecuted, rather than local dealers, where it is possible 
to do so either under the State law or through cooperation with 
the United States Department of Agriculture under the Federal 
Food and Drugs Act. Local dealers, however, are directly re- 
sponsible under the law for the feed they offer for sale, and will 
be held accountable for failure of such feed to meet the require- 
ments of the law, especially for selling a feed when notified to 
withdraw it from sale. 


26. Refunds. The Texas feed law makes no provision for the 
payment of refunds to cover deficiencies and although this prac- 
tice often shows the good intention of the manufacturer, the 
payment of such refunds will have no bearing on any subsequent 
action which may be taken in cases of violation of the law. The 
law does not contemplate that the purchaser of a feeding stuff 
should be required to have an analysis made in order to secure 
protection. When refunds are paid, dealers will be required to 
prorate them to the purchasers so that the consumers may re- 
ceive their benefit. The payment of refunds never fully re- 
munerates the consumer for being furnished feed which is de- 
ficient in valuable nutrients, and manufacturers are advised to be 
certain in advance that shipments are up to the guarantee in 
every respect. 


27. Federal Inspection. Interstate shipments of feed may be 
sampled under the Federal Food and Drugs Act, in co-operation 
with the United States Department of Agriculture. 


28. Net Weight. Some manufacturers are in error as to the 
weight requirement of the tax tag, taking it to be the gross and 
not the net weight required by law. The contents of the package 
must equal the amount certified on the tag and this net weight 
must always be printed on the reverse side of the tag. 


29. Fees. The law requires that the agent or person register- 
ing feeds shall, before the articles are offered for sale, pay an 
inspection tax of ten cents (10c) per ton for each ton sold or 
offered for sale in the State. Fees should accompany tag orders. 
In case it is not convenient to remit when ordering tags, the tags 
may be sent by express C. O. D. 
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30. Sales from Broken Packages. When sales are made from 
packages already tagged with tax tags, the purchaser need not 
be furnished with additional tax tags. When original containers 
which are properly labeled and tagged are emptied into bins or 
other receptacles and sales made therefrom, the retailer must 
attach to the bins or other receptacles plainly printed tax tags 
giving all the information required by the law. 


31. Bulk Sales. When feeds are sold in bulk, the seller must 
furnish the purchaser with a sufficient number of properly printed 
Texas tax tags to cover the weight of the feed sold. 


32. Brand Names. The registration by a manufacturer of two 
or more feeds under the same brand name will not be accepted. 

The name of each ingredient must constitute the brand name 
of mixed feeds containing less than 9 per cent of crude protein. 

When such terms as “Perfect,” “Ideal,” “Economy,” “Satisfac- 
tion,” “So-Good,” ‘Reliable’ and similar superlative terms are 
made a part of the brand name of the feed, such word must be 
immediately followed by the word “Brand,” e. g., “Perfect Brand 
Dairy Feed.” 

The brand name must not tend to mislead the purchaser with 
respect to any quality of the feed. If the brand name indicates 
that the feed is made for a special use, the character of the feed 
must conform therewith. Special-purpose mixed feeds, there-. 
fore, must be adapted for the purpose for which they are sold. 

The name of an ingredient should not be used in the principal 
part of the brand name; for example, the brand name Buttermilk. 
Starting Mash is not satisfactory, while “Starting Mash with 
Buttermilk’”’ would be acceptable. This does not exclude the 
naming of a feed by all of the ingredients present when necessary. 


33. Approved Formulas. Any manufacturer using the formulas 
approved by the Texas College Feed Conference Board and show- 
ing on the tags or labels attached the percentage of each in- 
gredient contained in the mixtures, may state elsewhere than on 
the tax tag that the formulas are approved by the A. and M. 
College of Texas, provided, they conform in all other respects 
to the requirement:. 
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ABSTRACTS OF BULLETINS 405-420 AND CIRCULARS 55-58 


A. D. JACKSON, 
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Abstracts of the bulletins, circulars, Director’s Annual Report, the 
soil survey reports, and the scientific articles published by or in co- 
operation with the Texas Agricultural Experiment Station during the 
year 1930 are presented in brief and may in some cases carry the desired 
information on the subject treated or may serve to cause the reader to 
request the publication for more thorough study. This publication is 
sent to the entire mailing list of more than 75,000 names and is the only 
publication of the Station mailed to all names on the list, except that 
by special request any name on the list may get a copy. Those desiring 
any of these publications or any of the publications listed at the end of 
this circular should make request for them to the Texas Agricultural 
Experiment Station, College Station, Texas. 

The edition of each bulletin or circular is limited to the estimated 
number that will likely be requested by those interested in the par- 
ticular subject treated. When a new publication has been printed, 
efforts are made to acquaint the public through press announcements 
‘ and other forms of publicity. All publications are free to all citizens 
of the State as long as the supply is sufficient. An attempt is made to 
keep some of the bulletins to be loaned after the supply for distribution 
becomes exhausted. 

Abstracts of the scientific articles make reference to the publication 
in which they may be found. The articles are in technical language 
intended primarily for the specialist. 


BULLETINS 


Bulletin No. 405, February, 1930—Karakul Sheep, by Jay L. Lush, J. M. 
Jones, and R. E. Dickson. 

The Texas Station has found Karakul sheep to be hardy, vigorous, 
and long-lived. The ewes are good mothers. The lambs are large 
at birth and grow rapidly. Difficulty has been encountered in selling 
the lamb skins in small lots. Their wool production is slightly less 
on the grease basis than that of the Rambouillet. Karakul wool, be- 
ing coarse and colored, is classed as “carpet wool.” It usually sells 
at a somewhat lower price than other wools (on the unscoured basis), 
depending upon the strength of the market demand for different 
grades of wool. There is usually a slight discrimination against 
high-grade or purebred Karakuls when sold for mutton. Many hered- 
itary peculiarities are to be seen in Karakuls. They add to the fas- 
cination of breeding these sheep. 

The chief problems to be solved if the raising of Karakul sheep is 
to be put upon a sound and permanent commercial basis are, first, 
a marketing system which will give the seller of small lots of skins 
access to the markets and, second, improvement in their breeding so 
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that a higher proportion of lustrous and beautiful skins will be pro- 
duced and the number of different types of Karakul skins in each 
flock may be greatly reduced. . 

Karakul sheep are native to central Asia. From the young lambs 
are taken the skins which are known to the fur trade under such 
names as “Persian Lamb,” “Astrakhan,” “Broadtail,” ‘“Karakul,” 
“Krimmer,” etc. These skins are used mainly for ladies’ coats, coat 
collars and the cuffs for men’s overcoats, caps, and for children’s 
coats. The introduction of Karakul sheep into the United States 
began about 1908. The total number of animals imported was small. 
The industry has not yet been expanded enough to settle down on a 
commercial basis so that the breeders of these sheep can know 
whether to expect to make a reasonable return on their investment by 
selling skins, wool, and surplus sheep through commercial channels. 


Bulletin No. 406, February, 1930—Cotton Variety Experiments at Substa- 
tion No. 2, Troup, by W. S. Hotchkiss and P. R. Johnson. 


In tests conducted with 205 varieties and strains of cotton at Sub- 
station No. 2, Troup, during the sixteen years, 1913 to 1928, inclu- 
sive, Half and Half was the highest-yielding variety, making an aver- 
age yield of 300 pounds of lint per acre. New Boykin, Kasch, Me- 
bane 804, and Harper followed next with yields of 258, 257, 255, and 
252 pounds of lint per acre, respectively. Half and Half had small 
bolls, a high average percentage of lint, 41.9 per cent, and a staple 
of 3/4 inch in length. New Boykin, Kasch, Mebane 804, and Harper, 
all of which are derived from the Mebane or Triumph type of cotton, 
have relatively large bolls, staple averaging 15/16 to 1 inch in length, 
and percentages of lint ranging from 36 to 39 per cent. 

Half and Half had the highest money value per acre, based on 
yield, production costs, and prices paid on the local market during 
October, 1928. The acre value of Half and Half on the local market, 
where cotton is bought on the “hog-round”’ basis, was $6.52 more than 
the acre value of New Boykin, the next most profitable variety. Based 
on prices paid for staple cotton on the central market, however, there 
was no significant difference in the money value per acre of Half and 
Half, New Boykin, and Kasch, the acre values being $46.31, $45.96, 
and $45.78, respectively. 

Since the markets are discriminating more and more against Half 
and Half because of its short and untenderable staple, the growing 
of Half and Half by the entire community might prove disadvan- 
tageous in that it would have a tendency to put the local market on 
a short-staple basis. 


Bulletin No. 407, February, 1930—The Inheritance of Cryptorchidism in 
Goats, by Jay L. Lush, J. M. Jones, and W. H. Dameron. 

Cryptorchidism is the technical term for the failure of one or both 
testicles to descend into their normal positions in the scrotum. This 
defect occurs at least occasionally in nearly all mammals, but is more 
frequent in Angora goats than in other farm animals. The re- 
moval of the undescended testicle is an operation which few stock- 
men care to undertake. Cryptorchids (commonly called ridglings or 

torunos”) are a nuisance in flocks and herds because they develop 
the sexual characteristics and instincts of normal males unless both 
testicles are removed. 

It is generally believed, on the basis of case histories, that cryp- 
torchidism is hereditary, but the exact manner of its inheritance is 
not known. Experiments by the Texas Station have resulted so far 
in building up a special ridgling fiock of goats in which nearly half 
of all males born are ridglings, thus proving the hereditary basis of 
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the defect. If its inheritance is Mendelian in manner, there must be 
at least two pairs of genes governing it even if some cases are not 
truly hereditary. 

To make progress in eradicating this defect from flocks and herds, 
it is recommended, first, that no ridgling sires be used, and, second, 
that the normal sons and the daughters of bucks and does which have 
a high proportion of ridglings in their progeny be discarded from 
stud flocks. 

Since this defect cannot be manifested in females and yet is trans- 
mitted at least in part by females, progress in its eradication will 
probably be less rapid than in the case of defects which both sexes 
can show. 


Bulletin No. 408, February, 1930—The Effect of Sulphur on the Yield of 
Certain Crops, by E. B. Reynolds. 

The use of sulphur in amounts ranging from 50 to 10,000 pounds 
per acre on soils at Temple, Angleton, Beeville, College Station, Nac- 
ogdoches, and Troup, Texas, did not produce significant or profitable 
increases in the yield of cotton, corn, cowpeas, or oats. The work 
was conducted over a period of six years at Temple, four years at 
Angleton and Troup, three years at Nacogdoches, and two years at 
Beeville and College Station. The results indicate that the soils on 
which the experiments were conducted are not deficient in sulphur 
and, consequently, the use of sulphur alone as a fertilizer would not 
be profitable in farm practice. 

Sulphur applied at rates ranging from 50 to 10,000 pounds per acre 
each year to the dark calcareous soil at Temple did not bring about 
an acid condition in the soil during the six years of the experiment. 
The rate of application of sulphur apparently had no appreciable 
effect on the development or control of root-rot disease of cotton on 
this soil, indicating that sulphur would be of little practical value 
in controlling the disease on highly calcareous soils, such as the black 
waxy soils in the Blackland region of Central Texas. 


Bulletin No. 409, March, 1930—Normal Growth of Range Cattle, by Jay L. 
Lush, J. M. Jones, W. H. Dameron, and O. L. Carpenter. 


Growth involves increases in weight and also changes in body shape. 
Range cattle are largely limited to the natural vegetation for the feed 
supply which is to support their growth. The result is different 
kinds and rates of growth at different seasons of the year. This has 
an important bearing upon problems of when to market, when and 
how much supplemental feeding should be practiced, and other mat- 
ters of live stock management. 

As a first step in studying some of these special problems, the 
Texas Station presents in this Bulletin a study of the growth in 
weight and in measurements which actually took place in the calves 
born during nine years at Substation No. 14, the Ranch Experiment 
Station. This study so far has been incidental to a breeding prob- 
lem in the study of which the division of the cattle into groups which 
could be given different amounts of supplemental feed was im- 
practical. 

Increase in weight is usually very rapid from the middle of April 
until late summer, slowing down a little in the early fall, and coming 
almost to a standstill in early winter. During late winter and early 
spring there is an actual loss in weight. 

_ Skeletal growth is more regular than growth in weight. Growth 
of the head and of the length of the leg bones seems not to be checked 
at all by the winter period of scanty feed, but growth of the pelvic 
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bones, body length, and chest depth is somewhat slackened during the 
winter. : 

The course of normal growth in range cattle dictates autumn sale 
of surplus stock unless home-grown supplemental feed is cheap and 
abundant or the price to be obtained for the cattle the following 
spring is much higher per pound than can be had in the fall. Fall 
sale also lessens the danger of over-grazing in the late winter and 
early spring. ; 

Ibis a coneidured likely that the slackened rate of growth during 
the winter period permanently stunts the cattle to any considerable 
extent, but it does postpone their maturity to a later age than would 
be the case if they were kept under farm conditions and were fed lib- 
erally through the winter season. 


Bulletin No. 410, March, 1930—Cottonseed Meal as a Feed for Hogs, by 
Fred Hale. 

This bulletin contains the results of the study of cottonseed meal 
as a feed for hogs. The period of this study was from 1924 to 1928, 
inclusive. Eight brood sows and two hundred and seventy-nine pigs 
were used during the four and one-half years’ study on various 
phases of the subject of feeding cottonseed meal to hogs. The work 
was divided into eight experiments, which included studies of cotton- 
seed meal in brood-sow rations, boar rations, and rations for suckling 
pigs; the use of minerals in cottonseed meal rations for pigs; the 
feeding of raw cottonseed to fattening pigs; feeding cottonseed meal, 
free choice, in self-feeders; the feeding of varying amounts of cotton- 
seed meal to find the optimum amount that can safely be used in 
swine rations; and the feeding of a cottonseed-meal-tankage mixture, 
half and half, versus tankage alone as a protein supplement for fat- 
tening hogs. 

Cottonseed meal is a good protein feed for hogs of any age, but, 
like many other feeds, cottonseed meal must not be fed in too large 
quantities. The results obtained from the experiments reported in 
this bulletin lead to the conclusion that where not more than 9 per 
cent of cottonseed meal is included in the ration, there will be no ill 
effects whatever resulting from the cottonseed meal. A ration for 
hogs containing only 9 per cent of cottonseed meal is not balanced in 
protein; therefore, the equivalent of 4 per cent of tankage should be 
added to the ration, or one-half gallon of skim milk per pig per day 
should be fed in order to provide enough protein. 

In the two tests reported in this bulletin for feeding fattening hogs 
in self-feeders, free choice, a protein mixture of one-half tankage and 
one-half cottonseed meal gave better results in. both tests than did 
tankage alone. Swine rations containing cottonseed meal may be 
improved by adding salt and limestone. 

A ration containing not more than 9 per cent of cottonseed meal 
may be fed to brood sows, boars, growing pigs, fattening pigs, and 
suckling pigs without any ill effects from the cottonseed meal. 

Cottonseed meal alone should not be fed in self-feeders, free choice, 
but a mixture of one-half cottonseed meal and one-half tankage, by 
weight, can be fed free choice in self-feeders with good results. 

Raw cottonseed is a dangerous feed for pigs. It is doubtful, how- 
ever, whether it would be considered economy to feed raw cottonseed 
to fattening pigs even if the seed were safe to feed. 

The sows that were properly fed cottonseed meal did not fail to con- 
ceive, but bred regularly. The cottonseed-meal-fed sows, even in the 
second generation, gave birth to large litters of normal and well-de- 
veloped pigs. The cottonseed-meal-fed sows did not become consti- 
pated, blind, or over-hot in summer. 
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Bulletin No. 411, March, 1930—Factors Influencing Runoff and Soil Erosion, 
by A. B. Conner, R. E. Dickson, and D. Scoates. 


This bulletin reports results so far available from three years’ 
work at Substation No. 7, located near Spur, Dickens County, in a 
study of factors influencing runoff and soil erosion and the effects of 
conservation on the increase in crop yields. The results are directly 
applicable to an area of about fourteen million acres, in which Miles 
and Abilene soils predominate and indirectly applicable to all of 
Texas. The equipment used is fully described. The available rain- 
fall data show that 85 per cent of the average annual rainfall of 22 
inches comes in this region during the summer months. Two well- 
defined peaks, one in May and one in September, with a period of 
depression of rainfall in July, emphasizes the necessity of conserving 
water from the spring rains to carry crops through the normally 
dry period in July. The possibilities of conservation are shown by 
the fact that approximately 20 per cent of the total rainfall is ordi- 
narily lost in this region as runoff. The results indicate that the 
intensity of the rainfall is a factor in losses of water and soil, but 
that other factors, such as soil-moisture content, are operative to a 
considerable degree. The runoff losses have not been found to be in 
direct proportion to the steepness of the grade. The soil losses seem 
to be more nearly in proportion to the steepness of the grade than is 
the case with water losses. Tremendous quantities of water and soil 
have been lost from lands with even a gentle slope. Grass has been 
found to be a very effective vegetative cover in conserving water. 
Milo was more effective than cotton, and cotton more effective than 
no crop at all. The efficiency of a crop in preventing runoff seems 
to be due partially to its coverage and partially to its removal of 
water, which in turn affects the absorption by the soil. Tillage has 
been found effective in the storage of water. Contoured rows, ter- 
races, and dikes have been found effective in saving water and in 
increasing crop yields. The results indicate that in this region it is 
possible, by the use of contoured rows and closed terraces, to con- 
serve all the water and entirely prevent runoff. By means of diver- 
sion terraces, as much as two to four inches of water have been ap- 
plied to other areas, but such applications of water have not thus far 
been fully satisfactory because of the difficulty of spreading and re- 
taining the water on the land. 


Bulletin No. 412, July, 1930—Occurrence of Nitrites in Soils, by G. S. Fraps 
and A. J. Sterges. 

The production of assimilable nitrogen from organic nitrogenous 
matter in the soil is an important factor in soil fertility, which has 
been extensively studied, but the presence of appreciable amounts of 
nitrites under some conditions,has hitherto been overlooked. 

Nitrites may occur in large quantity in cultures used in nitrifica- 
tion experiments, contrary to the general opinion that their amounts 
are generally small and relatively unimportant. This discovery opens 
a large field of work to ascertain the extent of occurrence, conditions 
of occurrence, and the scientific and practical importance of the pro- 
duction and occurrence of nitrites in soils. The possibility that 
nitrites may be present should be considered in all nitrification work. 

Nitrites may occur in soil cultures alone and in those which have 
received ammonium sulphate or other nitrogenous additions. They 
were found in such important types as Norfolk fine sand and Lake 
Charles clay loam. Soils which have a low capacity for producing 
nitrates may form large amounts of nitrites. Nitrites may persist 
in the soil or in soil extracts for several weeks. Magnesium car- 
bonate and calcium carbonate may favor the formation of nitrites. 
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Water equivalent to 50 per cent of the capacity of the soil was more 
favorable to production of nitrites than smaller or larger amounts. 
The work on nitrites is being actively continued. 


Bulletin No. 413, July, 1930—Planning the Ranch for Greater Profit, by 
L. P. Gabbard, C. A. Bonnen, and J. N. Tate. 


A detailed study of physical and economic factors affecting the 
organization and management of ranches in the Edwards Plateau 
grazing area has been. made on thirty-one ranches for the period 
1925-1928, inclusive. In this area, comprising approximately 25,- 
000,000 acres of land, a unique system of diversified grazing is prac- 
ticed, in which cattle, sheep, and goats are combined. The main ob- 
jective of this bulletin is to call attention to the opportunities of in- 
creasing ranch incomes through adjustments in the kinds and num- 
bers of live stock grazed through improvements in methods of pro- 
duction. 

Physical factors, such as soil, climate, and vegetation, set fairly 
definite limits within which changes in proportions of cattle, sheep, 
and goats can be made without injury to the range. Within these 
limits, prices likely to prevail for different classes of animals should 
determine the proportions of each class from year to year. 

A ranch of sixteen sections stocking fifty animal units per section, 
thirty-three to cattle, and seventeen to goats, and evaluated on the 
basis of prices and costs believed likely to prevail during the next 
four to six years, indicated a net income of $405.00 per section, as 
compared with a revised stocking of fifteen units of cattle, twenty- 
seven units of sheep, and eight units of goats, which would show a 
net earning of $765.00 per section.. A further adjustment of the 
stocking of this ranch by increasing the total units to fifteen units 
of cattle, thirty-five units of sheep, and eight units of goats, would 
show an income of $950.00 per section. The latter stocking plan, 
earrying a total of fifty-eight animal units, is a stocking of two units 
less than the average found on the ranches studied on which all three 
types of live stock were grazed, and emphasizes the profitableness of 
a proper proportioning of the three types of live stock, and of ap- 
proaching more nearly the full carrying capacity of the range. 

Three factors—per cent of young raised, fleece weights, and death 
losses in the breeding herd—accounted for approximately 50 per cent 
of the variations in income per section of ranches studied. The num- 
ber of calves raised per 100 cows varied from 46 to 89, lambs per 
100 ewes from 538 to 82, and kids per 100 does from 52 to 80. Death 
losses in the breeding herds varied from 0 to 8 per cent for cattle, 
from 1 to 20 per cent for sheep, and from 4 to 15 per cent for goats. 
Wool clips ranged from 7 to 10 pounds per head and mohair from 43 
to 74 pounds per head. These are averages of results secured over 
a four-year period. It is evident from these figures that much ean 
be done to increase ranch incomes by improvements in those methods 
and practices of handling live stock which are responsible for the 
variation in these factors. These methods and practices center about 
such problems as: management of the range, supplemental feeding, 
breeding and culling, control of parasites and diseases, ete., and will 
be made the subject of further study in the near future. 


Bulletin No. 414, August, 1930—Possibilities of Sulphur as a Soil Amend- 
ment, by G. S. Fraps. 


Sulphur is an essential plant food. Chemical analyses show that 
alfalfa, cabbage, cotton, onions, and turnips take up much larger 
quantities of sulphur than corn, rice, oats, and wheat. Some Texas 
soils are low in sulphur. Sulphur is brought down by rain and also 
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is supplied by irrigation water and in most commercial fertilizers. 
The amount brought down by rain in Texas averages 4 to 12 pounds 
a year on each acre, varying with different sections. 

Pot experiments show that sulphur alone gave very poor results, 
but when it was used to supplement a complete fertilizer in pots 
watered with distilled water which contained no sulphur, it gave, in 
some cases, increases in yield of crops. Additions of sulphur did 
not inerease the amounts of nitrogen or potash taken up by crops in 
pot experiments, although they inereased the sulphur taken up and 
slightly increased the phosphoric acid. There was a tendency for the 
sulphur removed by crops to increase as the sulphur content of the 
soil increased. Oxidation of sulphur had practically no effect upon 
the active phosphoric acid or active potash in the soils tested, but in- 
creased the permeability of some of the soils to water. 

Sulphur is not recommended as a fertilizer on soils in Texas, since 
a sufficient amount of sulphur is present in the soils, or is supplied 
by rain or irrigation water or by commercial fertilizers carrying 
plant food. Sulphur or gypsum may be recommended in special cases 
on soils which run together under irrigation, or which contain black 
alkali. It is possible that the use of cencentrated commercial fer- 
tilizers containing little or no sulphur may cause a deficiency of sul- 
phur in soils in some sections of the country, especially for crops 
which require comparatively large amounts of sulphur, such as al- 
falfa, cotton, cabbage, and onions. The conclusion that sulphur is 
not needed as a fertilizer on Texas soils confirms the conclusions of 
the Division of Agronomy, Texas Agricultural Experiment Station, 
recently reported. 


Bulletin No. 415, September, 1930—-Commercial Fertilizers in 1929-30 and 
Their Uses, by G. S. Fraps and S. E. Asbury. 


This is the annual Fertilizer Control Bulletin. It contains sta- 
tistics regarding fertilizers sold in Texas, information regarding the 
fertilizer law, and analysis of samples of the fertilizer sold by differ- 
ent manufacturers. The extent to which the various manufacturers 
are coming up to their guarantees is shown. : 

The total sales of fertilizer in Texas for 1929-30 were 188,917 tons. 
In 1928-29 they were 187,215 tons; in 1927-28 they were 139,126 
tons—all exclusive of cottonseed meal sold as a feed, but used as a 
fertilizer. Practically all the sales of mixed fertilizers were con- 
fined to about twenty analyses. 

The bulletin contains a discussion of the use of fertilizers and sug- 
eae for their use on various crops and in various sections of the 

tate. 

A number of high-analysis fertilizers were offered for sale in Texas 
this season. 

Tables are given showing the extent to which the various fer- 
tilizer manufacturers met or exceeded their guarantees. The cost of 
fertilizer was less in 1929-30 than in 1928-29. 


Bulletin No. 416, November, 1930—Methods of Ginning in Relation to the 
Grade and Staple of Cotton, by D. T. Killough and G. T. 
MeNess. 

The results of experiments conducted on an air-blast type of gin 
from 1926 to 1929, inclusive, to determine the effects of the standard 
air-line cleaner, different densities of the breast-roll, and different 
speeds of saws on the grade and staple of cotton of varying lengths 
are reported. 

The use of the standard air-line cleaner improved the value of the 
cotton as much as two grades in some instances by the removal of 
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trash, dirt, and other foreign material, as compared with cotton 
ginned without the cleaner. The cleaner did not appear to have any 
significant effect on the length of lint. : 

Cotton ginned with a loose breast-roll classed higher at all three 
saw speeds—640, 760, and 840 revolutions per minute—than that 
ginned with a tight breast-roll. Increasing the density of the breast- 
roll to a high degree had a tendency to damage both the lint cotton 
and the seed, and also to increase the time required for ginning. 

The results of these experiments show, in general, that a saw 
speed of 760 revolutions per minute, used together with the loose 
breast-roll and the standard air-line cleaner, provide the most favor- 
able conditions for ginning cotton on the Murray air-blast type of 
gin used. 


Bulletin No. 417, November, 1930—Varieties of Cotton for North Texas, 
by P. B. Dunkle. 

In tests of 179 varieties and strains of cotton at Substation No. 6, 
Denton, Texas, during the 17-year period, 1913 to 1929, inclusive, 
Half and Half made the largest average yield, 283 pounds of lint 
per acre. It was followed by Sunshine, New Boykin, Harper, and 
Cliett Superior, with average yields of 248, 239, 238, and 236 pounds 
of lint per acre, respectively. While Half and Half had the highest 
average yield and also the highest gin turn-out, 41.5 per cent, it has 
certain objectionable features, such as small bolls and a short staple 
averaging only 3/4 inch, which makes it untenderable on future con- 
tracts. On the other hand, the better-staple varieties, such as Sun- 
shine, New Boykin, Harper, and Cliett Superior are big-boll, storm- 
proof varieties, with a gin turn-out ranging from 34 to 39.4 per cent, 
and produce staple of tenderable length, averaging 31/32 to 1 inch. 

The selection of a variety of cotton for North Texas will depend 
largely on the system of marketing and prices paid. If cotton is 
bought on the “hog-round,” or average basis, and no more is paid 
for staple cotton than for short and untenderable cotton, such as 
Half and Half, then Half and Half, on account of its higher yield, 
would be the most profitable variety to grow. If suitable differences 
in prices, however, can be obtained to compensate for the lower yield, 
then Sunshine, New Boykin, Harper, and Cliett Superior, which pro- 
duce lint of tenderable length, 31/32 to 1 inch, would be more profit- 
able to grow than Half and Half. 


Bulletin No. 418, November, 1930—Digestibility by Sheep of the Constitu- 
ents of the Nitrogen-Free Extract of Feeds, by G. S. Fraps. 


The sugars, starch, and other constituents of feeding stuffs were 
studied by means of chemical analyses and digestion experiments with 
sheep, for the purpose of ascertaining if there is any relation be- 
tween the content in these materials and their feeding values, and 
also in order to secure more definite information regarding the com- 
position of the feeds and the digestibility of their chemical constitu- 
ents. In general, feeds of high feeding value have a high content 
either of starch, or of sugars and starch combined, or a high content 
of protein. Analyses and about 40 digestion experiments are re- 
ported. Analyses and digestion experiments on 56 feeds are aver- 
aged. The occurrence and the digestibility are briefly discussed for 
the sugars, starches, total pentosans, pentosans in nitrogen-free 


ee pentosans in crude fiber, and the residual nitrogen-free 
extract. 
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Bulletin No. 419, December, 1930—Citrus Production in the Lower Rio 
Grande Valley of Texas, by Hamilton P. Traub and W. H. 
Friend. 

Citrus fruit production in the Lower Rio Grande Valley, especially 
grapefruit, has increased at a rather rapid rate during the past few 
years. More than 5,000,000 citrus trees were set in orchard form in 
the Lower Rio Grande Valley up to July, 1929. The proportion of 
the acreage which is being set to grapefruit indicates that growers 
and shippers have found the grapefruit to be the most profitable 
type of citrus fruit for this region. Of the grapefruit varieties now 
available, Marsh and Thompson are obviously the most desirable 
types for commercial planting. Sweet oranges are apparently not as 
‘well adapted to local conditions as are grapefruit, but are being 
grown to a limited extent. Until a variety of sweet orange is de- 
veloped or introduced which will combine early maturity and good 
“keeping quality” with excellence of flavor and prolific bearing capac- 
ity, this industry will not keep pace with grapefruit production. 

The problem of root stocks for citrus in the Lower Rio Grande 
Valley is not a problem of major importance at the present time. 
The commonly used sour-orange stock appears to be a very desirable 
type for use in propagating most of the commercial forms. 

The soils on which citrus are usually grown in the Lower Rio 
Grande Valley are very fertile, and experiments with fertilizers on 
the Victoria fine sandy loam soil, up to the present time, indicate 
that soil fertility has not become a limiting factor in grapefruit pro- 
duction, under the conditions of these experiments. However, these 
results should not be interpreted as meaning that fertilizer should be 
withheld after the trees reach bearing age. Moderate applications 
of fertilizer along with other beneficial orchard practices, throughout 
the development and maintenance of the orchard, will tend to keep 
the original fertility of the soil unimpaired. 

As citrus fruits are grown under irrigation in this region, the 
physical nature of the soil must be given due consideration. Le- 
guminous cover cropping and mulching has been found to exert a 
beneficial effect on the soil as shown by the increased production from 
plats where these practices were followed. It seems desirable to 
recommend a system of seasonal, leguminous cover cropping, rather 
than the usual method of clean cultivation with only sporadic natural 
cover crops. Plowing the soil to a depth of six inches once each sea- 
son was not found to be of practical value. 

The size attained by Valley grapefruit trees makes the close spac- 
ing practiced in some of the older citrus-producing areas impractica- 
ble in this region. Apparently a spacing distance of 25x25 feet is 
desirable with grapefruit trees in the Lower Rio Grande Valley. 


Bulletin No. 420, December, 1930—Commercial Feeding Stuffs From Sep- 
tember 1, 1929, to August 31, 1930, by F. D. Fuller and S. D. 
Pearce. 


This bulletin is the twenty-fifth annual report of the inspection of 
feeding stuffs sold in the State of Texas under the provisions of the 
Texas Feed Law, which was first enacted by the Legislature in 1905, 
amended in 1907 and subsequently codified in 1925. During the year 
ended August 31, 1930, 2,670 samples were submitted to chemical 
analysis and microscopical examination, 2,562 of which were secured 
by duly appointed feed inspectors. 

The average composition of the samples analyzed is presented in a 
table, and the digestible protein and productive energy of the feeds 
are given. A table is given showing the average protein content of 
the cottonseed products made by each oil mill, so that the reader can 
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see which mills maintain the guarantees on the average. Computed 
from the sale of tax tags, there were 1,434,966 tons of feed sold in 
the State during the year ended August 31, 1930. With a few excep- 
tions, there has been a steady increase in the total number of tons of 
feed sold in Texas yearly during the past twenty-four years. 

Definitions and standards of various by-product feeds are shown. 
A study of this bulletin will enable one to become familiar with the 
official definitions of feeding stuffs and the standards adopted. 


CIRCULARS 


Circular No. 55, March, 1930—Apiary Inspection, 1927-1929; and the Foul- 
brood Law, by F. L. Thomas and Cecil E. Heard. 
The inspection work was conducted the first year of the biennium 
as usual, and good progress was made. There was a net gain of 11 
beekeepers, and approximately 1,000 colonies were freed from Amer- 
ican foulbrood. There were 34,671 colonies inspected and 1.5 per 
cent found to be infected with the disease. 
During the second year there was practically no progress because 
of inability, on account of scarcity of funds, to do more than to in- 
spect a small number of apiaries belonging to queen breeders. 


Circular No. 56, December, 1929—Abstracts of Bulletins 393-404 and Cir- 
culars 53-54, by A. D. Jackson. 


The publications of the Texas Agricultural Experiment Station 
during the year 1929 are abstracted in this circular and a list of 
available publications for free distribution by the Station included. 
Bulletins abstracted are 393 to 404, inclusive, and Circulars ab- 
stracted are 53 arid 54. The Director’s Forty-first Annual Report 
for the fiscal year ending August 31, 1928, and the Soil Survey re- 
ports of areas in Texas surveyed in 1929 are included. Abstracts of 
scientific articles by members of the staff published in the scientific 
journals during 1929 are included. 


Circular No. 57, August, 1930—Black-rot of Cabbage and Its Control, by 
W. J. Bach and J. J. Taubenhaus. 


_The nature of black-rot of cabbage, the symptoms by which the 
disease may be recognized, and suggestions for control applicable 
under Texas conditions, are discussed in this publication. 

Cabbage production is an important industry in Texas.~ Black-rot 
may be found in this State wherever cabbage is grown, being worse 
in South Texas, where the commercial crop is grown under irriga- 
tion. The extent of damage varies with the season, but ran as high 
as 20 per cent for the 1928-29 season. 

Black-rot may be recognized by the blackened appearance of the 
vascular bundles when a cross-section cut is made of infected leaves 
or stems. Affected plants usually show a yellow discoloration. They 
may be dwarfed or show a one-sided development, and in extreme 
cases are killed or prevented from heading. The disease may de- 
velop on seed plants and be disseminated with the seed. The seed 
used in South Texas is secured mainly from two sources—Long 
Island and the Pacific Coast, although some imported seed is used. 
Black-rot occurs in most parts of the United States, but it is rare in 
the Pacific Coast and Rocky Mountain States. It is known to occur 
in some of the foreign countries that produce cabbage seed. 

_ Black-rot appeared in epidemic form in practically every planting 
in South Texas during the 1928-29 season, regardless of the source 
of the seed. It was equally severe on plantings on old and new land. 
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Satisfactory control of black-rot can be secured by immersing the 
seed for thirty minutes in 1 to 1000 bichloride of mercury solution. 
Good cultural practices, crop rotations, and control of insects will 
also be of material assistance in control of the disease. 


Circular No. 58, August, 1930—The Texas Feed Law—Revised Regulations, 
by F. D. Fuller. 


The Texas Feed Law, effective July 14, 1905, was enacted by the 
Twenty-eighth Legislature at the solicitation of the Texas Cattle 
Raisers’ Association, the Texas Cottonseed Crushers’ Association, and 
the Texas Grain Dealers’ Association, in an effort to standardize the 
quality and weights of feeding stuff. 

; The full text of the law, as amended in 1907 and subsequently, and 
codified in 1925, and the regulations revised to June 1, 1930, are 
printed in this circular. 


DIRECTOR’S ANNUAL REPORT 


The Forty-second Annual Report for Fiscal Year Ending August 31, 1929, 
by A. B. Conner, Director. 


Texas has a land area of 168,000,000 acres and the annual value of 
her crops and live stock is over a billion dollars. Accordingly, the 
enormous agricultural interests of the State, which are necessarily 
dependent upon the soundness of procedure in developing and per- 
petuating these agricultural resources, must look largely to research 
for the facts pertaining to agriculture. 

We are confronted with the problem of making the best utilization 
of our land, and this depends largely upon our knowledge of the soil 
and the principles underlying the production and distribution of the 
soil’s products. We must also recognize the varying climatic condi- 
tions existing in different agricultural regions and that the existing 
climatic conditions affect our agricultural opportunities. 

The Texas Agricultural Experiment Station is engaged in sur- 
veying, classifying, and mapping the soils of Texas. It is studying 
the composition and utility of these soils as they exist in the different 
regions. It is studying the crops suitable to these different areas and 
the crop practices which can best be depended upon for production. 
It is engaged in the studying of the utilization of the various grain 
and feed crops in growing, fattening, and finishing live stock. It is 
concerned with the different classes of live stock best suited to the 
different regions and to the question of making the best use of graz- 
ing lands through the management of live stock. It is concerned 
with the study of plant diseases and insects as they relate to plant 
and animal life, with the object of devising the most effective means 
of control. It is engaged in the study of animal diseases and other 
troubles. It is making a study of the different sections and endeavor- 
ing to arrive at the most effective unit and organization of the sev- 
eral enterprises to insure the best income from the operations. It is 
studying the marketing of farm products as this is affected by the 
kind and quality of the product offered and the existing methods of 
distribution. 

The organization and work of the Station is outlined, and there is 
a separate report for each of the twenty divisions of the Station and 
for each of the seventeen substations and seven field laboratories lo- 
cated in various regions of the State, giving an account of the prog- 
ress made during the year upon the various projects under way. 
The financial report outlines the various funds received for the Sta- 
tion to carry on its work and presents in detail the expenditures made 
of these funds. A map is appended showing the principal soil re- 
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gions of the State and a brief description of the soils in each region 
is included. 


SOIL SURVEY REPORTS 


Soil Survey of Hidalgo County, Texas, 1930, by H. W. Hawker, M. W. Beck, 
and R. E. Devereux. (Requests for copies of this publication 
should be made to the Bureau of Soils, Washington, D. C.) 


This is the report of a detailed soil survey of Hidalgo County, made 
in 1925 in co-operation with the Bureau of Chemistry and Soils, 
United States Department of Agriculture. j ' 

The report of 59 pages treats of the soils, their agricultural rela- 
tionships and generally related subjects, together with an attached 
soil map made on a scale of one inch to the mile. . : 

Hidalgo County comprises an area of 1,578 square miles, lying 
largely within that part of South Texas known as the Lower Rio 
Grande Valley. The southern part of the county is occupied by 
smooth, almost flat, areas of dark soils, while the northern and much 
of the western part is composed of red and light-colored soils of the 
higher and more undulating Rio Grande Plain. 

There were 30 soil types and phases mapped within the county, and 
these belong to 12 series of soils. Of these, nine soils covering 14.2 
per cent of the county are alluvial soils and lie in the flood plain of 
Rio Grande. Of these, some soils occupying about 10 per cent of the 
county lie so low and flat and have such slow drainage that arti- 
ficial drainage would prove beneficial. It is in these soils that a rela- 
tively high percentage of salt occurs in places. These soils are 
highly productive and on some there are produced good yields of 
many crops. 

Four series, including ten different soils, lie on the high smooth 
beach lands and occupy 29 per cent of the total land of the area. 
These soils are quite productive and on them the highest develop- 
ment of citrus growing, general farming, and other truck-crop pro- 
duction occurs. 

Three series, including nine different kinds of soils, occupy the 

higher plains in the northern and western parts of the county, aggre- 
gating 56.4 per cent of the total land area. Some portions of these 
soils are irrigated, but the largest proportion is not as yet farmed. 
These soils are generally light sandy soils, some well suited to many 
crops, but as yet large areas have not been reached by irrigation 
systems. 
_ The Victoria, Hidalgo, Laredo, and Rio Grande soils probably lead 
in their natural suitability for the various crops grown under irriga- 
tion, though a very large amount of the Brennan, Duyal, and others 
produce well also where irrigated. 

The average annual rainfall of about 22 inches is insufficient for the 
best development of crop production and large acreages of land are 
irrigated by water taken from the Rio Grande. 


Soil Survey of Willacy County, Texas, 1930, by H. W. Hawker and C. S. 

Simmons. (Requests for copies of this publication should be 

made to the Bureau of Chemistry and Soils, Washington, D. C.) 

This is the report of a detailed soil survey made in 1926 in co- 

operation with the Bureau of Soils, United States Department of 

Agriculture. 

The report includes 57 pages of descriptive matter, with attached 
soil map on a scale of one inch to the mile. 

_ Willacy County lies in the extreme southern part of Texas, border- 

ing the Gulf Coast. It consists of 601 square miles of land, that of 

the southern part lying on the smooth flat benches considered as a 
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part of the Lower Rio Grande Valley and the northern part occupied 
by the higher undulating sand plain which comprises a southeasterly 
portion of Rio Grande Plain. 

Eight series of soils, including thirty-two different soil types and 
phases, were mapped within the county. Dune sand and coastal 
beach were found to comprise 3.2 per cent of the county. 

The more valuable soils, Victoria, Willacy, Raymondville, and 
Laredo series, make up nearly 73 per cent of the land area of the 
county. Small areas of some of these included salty soil phases. 
Also, some of these soils will require better drainage for their best 
use under irrigation. 

Coastal soils, some rather marshy and containing salt, occupy about 

10 per cent of the land area of the county. 

Light sandy soils of the Nueces series cover the northern areas and 
comprise about 13 per cent of the total land area. 

Irrigation was not extensively practiced at the time the soil survey 
was made, but considerable areas of a number of soils appear well 
suited to produce many kinds of crops when irrigation water is 
secured. The average annual rainfall is nearly 25 inches and many 
crops have been raised by dry-land farming, though planned irriga- 
tion systems will doubtless enable the profitable cultivation of large 
areas of soil. 


Soil Survey of Nacogdoches County, Texas, 1930, by B. H. Hendrickson, 
R. E. Devereux, and E. H. Templin. (Requests for copies of 
this publication should be made to the Bureau of Soils, 
Washington. D. C.) 

This is the report of a detailed soil survey made in 1925 in co- 
operation with the Bureau of Soils, United States Department of 
Agriculture. 

The report of 50 pages describes the soils and discusses the general 
soil and agricultural relationships. With the report is attached a 
soil map on a scale of one inch to the mile. 

Nacogdoches County lies in eastern Texas, within the region of tim- 
bered sandy soils, many of which consist of the well-known “red 
land” soils. The county has an area of 978 square miles. The sur- 
face is generally rolling and is dissected by numerous stream valleys. 

Seventeen series of soils, including thirty-six soil types and phases, 
were identified, studied, and mapped. Six soils of three series were 
found to occupy the alluvial bottom lands, which make up 16.3 per 
cent of the total land area of the county. These are Ochlohonee, 
Hannahatchie, and Bibb soils, which, though valuable and highly 
productive, are not largely utilized for crops on account of inade- 
quate drainage. 

Four soils of the Nacogdoches series were mapped, and these make 
up 16.1 per cent of the county. They are valuable soils and are 
utilized extensively. 

The Norfolk, Ruston, and Kirvin soils, ten in number, aggregate 
61.6 per cent of the county and constitute the main areas under eul- 
tivation. These soils, chiefly fine sandy loams, are of moderate pro- 
ductiveness, but in places are badly eroded. 

A number of small areas of soils of several series occur also. The 
soils generally respond well to the application of commercial fer- 
tilizers and to practices of soil improvement. 


Soil Survey of Milam County, Texas, 1930, by W. T. Carter, M. W. Beck, 
E. H. Templin, and H. W. Hawker. (Requests for copies of 
this publication should be made to the Bureau of Soils, 
Washington, D. C.) 


This is a report of a detailed soil survey of Milam County made in 
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1925 in co-operation with the Bureau of Soils, United States Depart- 
ment of Agriculture. ate ‘ 

The report consists of 70 pages of descriptive matter, with an 
attached soil map on a scale of one inch to the mile. ; 

Milam County comprises an area of 1,022 square miles, located in 
east-central Texas. Approximately two-fifths of the county lies 
within the black-prairie region and the remainder in the East Texas 
timber country. The surface is dissected by many streams, the larg- 
est being the Brazos, the Little, and the San Gabriel Rivers. The 
surface is rolling to hilly. ; ‘ 

The average annual rainfall is about 33 inches, which normally 
is well distributed throughout the year. The county is well settled 
and the soils are largely farmed, the chief crops consisting of cotton, 
corn, sorghums, and some truck crops. ; 

Eighteen series of soils, including thirty-two soil types and type 
phases, were mapped. 

Of these six series, with fourteen soils, were mapped of dark up- 
land soils, which comprise 36.2 per cent of the land area of the county. 
Of these, five were Houston soils covering 16.1 per cent of the county, 
while three Wilson soils occupy 5.3 per cent of the land. Bell, Lew- 
isville, and Irving soils, occupying terrace benches, comprise 12 per 
cent of the county. These dark soils are mostly quite productive, 
though in places erosion has injured unprotected slopes. 

Ten soils of six series of timbered sandy soils were mapped and 
formed to cover 45.5 per cent of the land area of the county. Of 
these Kirvin, Luverne, and Norfolk are the most extensive. These 
soils are utilized considerably for cotton feed crops and truck crops. 
They are moderately productive and respond well to practices of soil 
improvement, including the application of commercial fertilizers. 
These soils are injured by erosion in many places. 

Eighteen per cent of the county was found to consist of alluvial 
soils, of which Catalpa and Trinity soils, dark calcareous soils, made 
up nearly 14 per cent of the county, while Ochlockance soils, light- 
colored acid soils, amounted to only 2.8 per cent, and the reddish ° 
calcareous soils of Miller and Yahola series amounted to only 1.3 per 
cent of the total land in the county. The alluvial soils are generally 
highly productive. 


SCIENTIFIC ARTICLES PUBLISHED IN 1930 


60—Contributions to the Family Liliaceae, by V. L. Cory. West Texas 
Historical and Scientific Society, Bulletin 33, No. 3, Decem- 

ber 1, 1930. 
_ In this paper is given a general discussion of the lily family as it 
is represented in Texas, and a detailed discussion of the yucca tribe 
of this family as represented in this State. Botanical keys to the 
genera of the yucca tribe and to the species of these genera are 
given in accordance with the treatment by Dr. William Trelease in 
his “Revision of the Yucceae,” which was published in 1902. While 
thus accepting Dr. Trelease’s genus of Samuela, it is realized that 
further study may show that this genus is not definitely separated 
from the genus Yucca, by reason of possible complete intergradation 
of related forms. This feature is not discussed in the present paper, 
which announces the discovery of the second species of Samuela in 


Texas and details the occurrence and distribution of the two species 
of Samuela in the State. 


70—The Accuracy of Cotton Lint Percentage Figures, by J. R. Quinby and 
Sean Stephens, Jour. Amer. Soc. of Agron. Vol. 22, 157-163, 


This paper reports the results of experiments to determine methods 
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of ginning in experimental gins that will yield sufficiently accurate 
figures for percentage of lint. 

It was found that when seed cotton is ginned in an experimental 
gin it is necessary to use a sample that is representative of the 
entire plat production. The two gins that were used, one an 8-saw 
and the other a 20-saw gin, each ginned random samples with con- 
sistent accuracy and the effect of errors in ginning upon the acre 
yield of lint cotton is unimportant. 

One sample is sufficient to give reliable acre yields of lint cotton 
when the samples are ginned in either gin, although the use of the 
larger gin gives the more accurate result. If fine distinctions between 
percentages of lint are desired, more samples may be used. 

Ten-pound samples and 200-gram samples were found to be desir- 
able for use in the 20-saw gins and 8-saw gins, respectively. 

In view of the accuracy of figures for percentage of lint as derived 
by the use of an experimental gin, there is little justification for in- 
terpreting results of field trials on the basis of seed-cotton yields. 
Lint-cotton yields should be used. 


73—A New Loco From the Edwards Plateau of Texas, by V. L. Cory. 
Rhodora, Vol. 32, January, 1930. 


A loco survey of southwestern Texas in the spring of 1929 was 
conducted by the Bureau of Animal Industry of the U. S. Department 
of Agriculture, and, through their courtesy, the Texas Agricultural 
Experiment Station participated. This portion of the work resulted 
in the discovery that the species of loco growing on the Edwards 
Plateau, east of the Pecos River, is an entirely distinct species from 
those previously described. This paper describes this species as 
Astragalus argillophilus Cory, discusses its occurrence, and defines 
its distribution. 


74—A New Salviastrum From the Edwards Plateau of Texas, by V. L. Cory. 
Rhodora, Vol. 32, April, 1930. 


A distinctly new species of Salviastrum was found April 20, 1929, 
on gravelly, limestone ridges in the northwestern section of Crockett 
County, Texas, the type locality being thirty-two miles northwest of 
Ozona. The species is described as Salviastrum dolichanthum Cory, 
and is particularly distinguished from the common salviastrum by its 
extremely elongated and less irregular corolla. 


75—A Study of the Accuracy of Measurements of Dairy Cattle, by Jay L. 
Lush and O. C. Copeland. Journal of Agricultural Research, 
Vol. 41, No. 1, July, 1930. 


Twenty-five different measurements were taken eleven times each 
on each of nine cows and ten yearling heifers from the Jersey herd 
of the Texas Agricultural Experiment Station. From these data the 
usual error of measuring was calculated for each measurement of 
the cows and of the heifers. The two groups of data agree rather 
closely, although most of the measurements show somewhat larger 
errors for the cows than for the heifers. 

In only a few measurements was the standard error of measuring 
much larger than two per cent of the measurement, and in about one- 
third of the measurements it was less than one per cent. The errors 
of measuring are of about the same magnitude as the errors of 
weighing, when expressed as percentages of the mean. 

There was a slight correlation between the mean size of a meas- 
urement for each animal and the standard deviation of the meas- 
urements taken on that animal. This varied for different measure- 
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ments and for some measurements would have been rather large if 
the data for the cows and the heifers had been included in a single 
population. 


77—“Duck-Legged” Cattle on Texas Ranches, by Jay L. Lush. Journal of 
Heredity, Vol. XXI, No. 2, February, 1930. 

Cases of hereditary short-leggedness in cattle on several Texas 
ranches are reported. ; 

In some herds a continued system of out-crossing to purebred 
Hereford bulls, accompanied by selection of the short-legged females 
and the occasional use of a grade short-legged bull to replenish the 
numbers of short-legged females in the herds, has led to the produc- 
tion of short-legged animals which can not be distinguished from 
pure Herefords, except by this short-leggedness. 


79—FEarlessness in Karakul Sheep, by Jay L. Lush and J. M. Jones. Journal 
of Heredity, Vol. XXI, No. 3, March, 1930. 


Peculiar characteristics in the ears of Karakul sheep on the Spur 
station are described. These abnormalities ranged from long-eared 
to short-eared and earless. The characteristics are inherited, but not 
dominant, and. correspond to similar characteristics noted in Russia, 
whence Karakul sheep in America came. 


80—Methods of Determining Forage Preferences of Stock, by V. L. Cory. 
Ecology, Vol. XI, No. 4, October, 1930. 


Range live stock, if opportunity affords, show preferences in feed- 
ing upon the various forage plants. Systematic recording of the 
amounts of time devoted to feeding upon the various forage plants, 
in connection with noting the abundance of the various species, and 
determining the changes of vegetation and the trend of these changes 
as influenced by the grazing of live stock, afford satisfactory meas- 
urements for determining the forage preferences of range live stock. 


82—A New Lesquerella From Western Texas, by V. L. Cory. Rhodora, 
Vol. 32, June, 1930. 


A distinctly new species of “bladderpod” was found May 28, 1928, 
in the Sierra Diablo, the type locality being about twenty miles north 
of Allamore, Hudspeth County, Texas. The species is described as 
Lesquerella lepidota Cory. 


83—The Inheritance of Dormancy and Premature Germination in Maize, 
by P. C. Mangelsdorf. Genetics (Brooklyn, N. Y.) 15(5):462- 
494. 1930. 

Premature germination is an inherited character in which the seeds 
fail to maintain dormancy during development and germinate before 
maturity. This character has appeared in many different stocks of 
maize, in several cases when two stocks were crossed, and in others 
in the second and. third generation of inbreeding. At least fifteen 
different genetic factors and nine distinct characters are shown to 
be involved in the inheritance of premature germination. There are 
recognizable differences between some of the types in the time at 
which germination begins, as well as in other phenotypical character- 
istics. Six of the characters are the result of complementary factors 
and are inherited in ratios of 3:1, 9:7, and 27:37, depending on the 
number of factors involved in the cross. Three characters are gov- 
erned by duplicate, triplicate, or quadruplicate factors and are inher- 
ited in ratios of 15:1, 63:1, and 255:1. Ratios of 8:1 and 35:1 are 
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interpreted as a result of triplicate factors, two of which are linked 
with approximately 83 per cent of crossing over. Combinations of 
3:1 and 15:1 ratios produce a ratio of 45:19. Combinations of 9:7 
and 15:1 ratios result in a ratio of 135:121. Practically all of the 
different Mendelian ratios encountered have been verified by the data 
from F; progenies. 


85—Activated Sludge as a Fertilizer for Cotton and Corn, by E. B. Reynolds. 
Journal of the American Society of Agronomy, Vol. 22, No. 6, 
June, 1930. 
Activated sludge was applied at the rates of 500, 1000, 1500, and 
2000 pounds per acre to cotton at College Station and to cotton and 
corn at Angleton. On the average, the treatments of sludge increased 
the yield of cotton 17% at College Station, and 16.4% at Angleton. 
The sludge increased the yield of corn 13.9%, although the actual 
increase in bushels per acre was small. 


87—Recent Studies on Phymatotrichum Root-rot, by J. J. Taubenhaus and 
Walter N. Ezekiel. Amer. Journ. Bot. 17:554-571. 1930. 


This paper includes a technical summary of the distribution of root- 
rot, the symptoms of the disease, the life history of the causal fungus, 
Phymatotrichum omnivorum, and the various environmental condi- 
tions which affect the occurrence and severity of the disease. Studies 
on the avenue of spread during the growing season are presented. 
Soil taken from active zones of root-rot spots and used to inoculate 
healthy plants did not transmit the disease. Root-rot did not attack 
cotton plants grown in soil that had been taken from root-rot spots, 
but that had been sifted to remove the roots; it did occur in check 
containers filled with unsifted soil. Excavation studies of cotton 
roots failed to reveal any spread from points of primary infection to 
adjacent roots except along infected roots, which appeared to be the 
avenues of spread. However, in laboratory experiments the fungus 
strands grew to certain distances through the soil independently of 
the roots, indicating that further study is necessary to find whether 
such spread independently of roots can also occur in the field. 


88—Modified Procedure with the Keitt Single-spore Method, by Walter N. 
Ezekiel. Phytopath. 20:583-586. 1930. 

The following revised procedure has been found useful in single- 
spore isolations with many kinds of fungi: (1) A streak culture is 
prepared in a Petri dish of set agar. (2) The dish is inverted and 
a suitably isolated sporeling is selected under the microscope and its 
position indicated with a dot of ink. (38) The dish is turned up 
again and a disk of agar, including the sporeling, is cut out. (4) 
The agar disk is transferred to the edge of an agar slant. 


89—A New Pupal Parasite of the Sugar Cane Moth Borer, Diatraea Sacch- 
aralis Fabr, by J. N. Roney. Journal of Economic Entomology, 
Vol. 23, No. 1, February, 1930. 

While making a survey of the sugar cane moth borer in southeast 
Texas, in 1928, several pupal cases of the borer were taken from 
early-maturing corn near Liberty, Liberty County, Texas, and placed 
in jars. Moths emerged from most of the pupal cases; however, one 
pupa was parasitized and several hundred parasites emerged on June 
29, 1928. These were sent to the United States National Museum and 
were identified by Mr. A. B. Gahan as Syntomosphyruwm esurus 
Riley. He stated that the only previous record of a pupal parasite 
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of the Diatraea saccharalis known to him is that of Heptasmicra_cur- 
vilineata Cameron by Cleare in the Jour. of Bd. Agric. of Brit. 
Guiana, Vol. 15, 1922, page 182. 


90—Quality of Texas Lower Rio Grande Valley Grapefruit, by Hamilton P. 
Traub, G. S. Fraps, and W. H. Friend. Proceedings of Ameri- 
can Society for Horticultural Science. 1929. 

The superior quality of Texas-grown grapefruit has received recog- 

nition and this paper discusses the factors responsible for this qual- 
ity. The Texas law requires a more rigorous standard for market- 
able grapefruit than do either the California or Florida laws. The 
preliminary results of studies on quality in four varieties of Texas- 
grown grapefruit covering the period from late August to the middle 
of December may be summarized as follows: 
_1. Grapefruit juice, a buffered biological solution, has a pH 
range from 3.1 to 3.3; the total soluble solids decrease slightly with 
age, but the acids (by titration) decrease relatively more, causing a 
gradual rise in the ratio of solids to acids as the season advances; 

2. The slight changes which occur in the constituents of the juice 
are not sufficient to cause changes in palatability; 

3. All samples analyzed contained juice which was “tart” to the 
taste; no “sour” or “very sour’ juice was encountered; 

4. The ratio of solids to acids is always greater than 7.0 and rises 
gradually to more than 9.0; 

5. The pigment responsible for the solor in the pink-fleshed varie- 
ties of grapefruit is apparently a carotinoid; 

6. On the basis of the characters studied, the four varieties— 
Marsh, Thompson, Foster, and Duncan—differ chiefly in the number 
and weight of seeds; 

7. The preliminary results point to the necessity of developing a 
comprehensive theory of the factors affecting taste in citrus fruits 
as a basis for further work on citrus quality. 


93—The Effect of a Single Gene in Sorghum Upon Development in the 
Heterozygote, by R. E. Karper. Journal of Heredity, Vol. XXI, 
No. 4, April, 1930. 

A recessive lethal gene responsible for white seedlings in sorghum 
and its effects upon the heterozygote were studied in kafir No. 228, a 
pure line which had been inbred for seven years. The albino muta- 
tion occurred in a pure race, which was presumably homozygous for 
all characters. The only difference in the homozygous green plants 
and the plants heterozygous for albinism was, therefore, the single 
factor responsible for white seedlings, all other factors being con- 
stant. Height measurements of the two types of plants at 20, 40, 
60, 80, and 1387 days showed no significant differences. Weight of 
plant, weight of head, and length of head of plants heterozygous for 
the albino gene and those homozygous for the normal allelomorph 
showed no statisticallly significant differences. 

Heterozygous plants were slightly heavier and bore heads slightly 
longer and also had a few more suckers and side branches than did 
the normal plants, but these differences were small and also not con- 
sidered as being significant. It was concluded that when all other 
factors are held constant this recessive chlorophyll gene does not have 
a deleterious effect on the heterozygous and that the principal advan- 
tage gained in eliminating such recessives from the seed stock comes 


from getting rid of the homozygous recessive seed, which impair the 
stand in the field and are thus a total loss. 
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94—Broadleaf Milkweed (Asclepias Latifolia) Poisonous for Sheep and 
Goats, by E. A. Tunnicliff and V. L. Cory. Journal of the 
American Veterinary Medical Association, Vol. LXXVII, N.S. 
30, No. 2, August, 1930. 


A botanical description and a statement of the occurrence of this 
species are briefly given, together with a report in detail of the ex- 
perimental feeding of the dried, ground leaves of the plant, suspended 
in tap water and given as a drench to two animals, a goat and a 
sheep. Less than one-fifth of 1 per cent of the body weight of the 
animals in dried leaves of the milkweed caused the death of both of 
the test animals. This species of milkweed is of economic importance 
in certain sections of the Edwards Plateau, where it grows somewhat 
commonly and where, at times, it has been the cause of heavy losses 
of sheep. 


‘yi aiglensria on the Overwintering of Phymatotrichum Root-rot, by J. J. 
Taubenhaus and Walter N. Ezekiel. Phytopath. 20:761-785. 
1930. 


Presents the recent experimental evidence on the overwintering of 
root-rot on infected live roots and as resting bodies or sclerotia in 
the soil. The roots of many host plants remain alive in the ground 
over winter even after the tops are killed by frost and the root-rot 
fungus remains viable on overwintered, infected but living roots, but 
not on roots that were infected and decayed, nor even on the com- 
pletely decayed portions of infected roots. The disease continues to 
spread during winter. These results support the conclusion that 
P. omnivorum does not survive in an active condition on decayed 
roots, but overwinters by continued, though slow, growth and spread 
on living, infected roots, and that overwintering on living roots is ° 
an important factor in the survival of root-rot. The disease over- 
winters also as sclerotia. These resting bodies were found in the 
soil, and were also produced in the laboratory in soil chambers and 
in cultures. Cotton plants were succesfully inoculated with a pure 
culture isolated from a sclerotium and with growth from sclerotia 
placed directly in the soil. 


96—Soil-reaction Effects on Phymatotrichum Root-rot, by Walter N. 
Ezekiel, J. J. Taubenhaus, and E. C. Carlyle. Phytopath. 
20:803-815. 1930. 


Experimental results are presented which show the effect of varia- 
tions in the soil reaction, both natural and when produced by artificial 
changes of the soil, on the incidence and development of root-rot. 
The percentage of infection and the percentage of plants killed by 
root-rot were higher in soils with the higher pH, that is, in the 
neutral or somewhat alkaline soils. The average period between 
inoculation and wilting of plants was slightly longer in the more 
acid soils, and root-rot spread to a shorter distance as well as more 
slowly in acid soils than in neutral or alkaline soils. There was 
marked diminution of root-rot at about pH 6.0 and no root-rot with 
soil at pH 5.0. Preliminary tests with sulphur for the control of 
root-rot are summarized; these indicated that the method might be 
of value in soils of low enough reserve alkalinity to permit of acidi- 
fication, but that further study was necessary before practical use 
could be made of the method. 


47—Tentative Classification of Symptomatic Types of “Tomato Pockets,” by 
Hamilton P. Traub, W. S. Hotchkiss, and P. R. Johnson. Plant 
Physiology, 2:235-240. 1930. 


A tentative classification of symptomatic types of “tomato pockets” 
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is presented, based upon the examination of over 5000 diseased fruits. 
There is apparently a gradual transition from one type to another, 
but for practical reasons four types have been named, the symptoms 
apparently depending upon the stage of development of the fruit 
when it becomes subject to the disease. Methods of attack are sug- 
gested, including a consideration of breeding, virus infection, tem- 
perature, moisture and humidity factors, pollination, light, soil solu- 
tion, etc. 

The term “tomato pockets” is proposed in preference to the less 
descriptive terms “Puffiness, ‘Hollow Tomato,” “Puffy Tomato,” 
“Puffing,” “Tomato Pops,” and “Tomato Puffs.” 


98—On the Genus: Viviania with the Description of Two New Species From 


Texas. (Tachinidae, Diptera), by H. J. Reinhard. Brooklyn 


Entomological Society Bulletin, Vol. XXV, No. 2, April, 1930. 

This paper contains descriptions of the two-winged flies of the 

genus Viviania. Members of this group are, so far as known, para- 

sitic on May beetles or June bugs. Three species are known to occur 

in Texas, of which two are new to science. One of the latter is espe- 

cially interesting, since it is active during the night, apparently 
having adapted itself to the nocturnal habit of its host. 


99—A Synopsis of the Genus Macromeigenia, Including the Description of 


One New Species (Tachinidae, Diptera), by H. J. Reinhard. 
Entomological News, Vol. XLI, October, 1930. 

Notes on the two-winged parasitic flies belonging to the Tachinid 
genus Macromeigenia, with the description of one new species, are 
presented in this paper. Of the three species reported from the 
United States, two are known to occur in Texas. The type locality 
of frioensis Reinhard is Frio County and that of owenii new species 
is ‘ier County, Texas. A key for separating the species is 
included. 


100—“Nervous” Goats, by Jay L. Lush. The Journal of Heredity, Vol. 21, 


No. 6, June, 1930. 

A flock of goats showing a peculiar hereditary nervous behavior 
was seen by the writer on several visits to a farm in Dickens County, 
Texas. This strain of “nervous” goats has the peculiarity of losing 
consciousness when suddenly frightened. During the fright-induced 
paralytic fits the animals are as rigid as though carved from wood. 
The fit only lasts a short time, and the animal regains control of its 
front legs first, the hind legs dragging appreciably for a moment. 
No cases of death from fright have been authentically recorded in 
spite of abundant opportunities. Except for this peculiarity, the 
goats are normal. s 


101—Monthly Treatment of Goats with Tetrachlorethylene, by A. E. Tun- 


nicliff. Journal of American Veterinary Medical Association, 
Vol. 30, No. 3, 1930. 


Following the introduction of tetrachlorethylene for intestinal 
roundworms, repeated treatments prompted questions as to whether 
it could be repeatedly administered in therapeutic doses without in- 
jury to the host. Angora and Spanish bucks, chevons and does of 
different ages, were subjected to monthly treatments. No attempt 
was made to withhold feed or water before or after treatment. 

_Six does passed through normal gestation cycles after seven to 
eight successive monthly treatments with tetrachlorethylene. They 
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remained in excellent condition after fourteen successive monthly 
doses of the drug. 

Following systematic autopsies, several of the goats showed changes 
such as slight atrophy of the myocardium and mild enteritis. The 
majority of the organs were normal in every way. 

The results from two groups suggest that tetrachlorethylene, when 
repeatedly administered in therapeutic doses, is not toxic nor does it 
possess objectionable features which could be detected by macroscopic 
examination. 


102—Report of the Cotton Root-rot Conference at Temple, Texas, by 
Walter N. Ezekiel and D. C. Neal. Phytopath. 20:889-893. 
1930. 


A brief summary is presented of approximately 40 papers pre- 
sented at the third annual conference of workers engaged in the 
study of cotton root-rot, held January 15, 1930. These papers re- 
ported progress made during 1929 by the workers, both in the Texas 
Agricultural Experiment Station and in the United States Depart- 
ment of Agriculture. 


104—Nitrite Production in Soils, by G. S. rave and A. J. Sterges. Indus. 
and Eng. Chem. (1930) 22:863 


Nitrites may be present in eae deaile amounts in nitrification 
experiments, and they also occur in field soils. Carbonate of lime 
increased the production of nitrites on some soils. The nitrites seem 
to be quite stable on some of the soils. The importance of this mat- 
ter remains to be determined in relation to nitrification work pre- 
viously done and in relation to plant nutrition. 


106—Callusing of Cotton Stem Cuttings, by H. E. Rea. Plant Physiology 
5:575-586. 1930. 


Results of an experiment on callusing of cotton stem cuttings in 
glass jar propagators are reported. Use of soft wood, aqueous solu- - 
tions of potassium permanganate, and low temperature reduced the 
percentage of callusing. Storage of cutting wood for short periods, 
care in making cuts, and the degree of crowding the propagator 
seemed to have very little influence on the results. Use of mature 
wood, exposure of the base of the cuttings above soil media, use of 
Houston Black Clay as media, and the highest temperature used 
(20.2° C.) produced the highest percentages of callusing. 


108—Two New North American Species of Muscoid Flies (Tachinidae, 
Diptera), by H. J. Reinhard. Bulletin of the Brooklyn Ento- 

mological Society, Vol. XXV, No. 4, October, 1930. 
Descriptions of two new species of two-winged parasitic flies from 
College Station, Texas, are presented in this paper. Both species 
belong to the family Tachinidae and are provisionally referred to the 
genus Masicera. The host relationships of these new species are 
not known; however, other members of this genus have been reared 
from lepidopterous larvae and are considered important parasites of 

destructive insects. 


117—Note on Plebeius acmon Doubleday and Hewitson, by Robert K. 
Fletcher. Journal of Economic Entomology, Vol. XXIII, No. 4, 

August, 1930, p. 770 
The caterpillar of the butterfly, Plebeius acmon Doubleday and 
Hewitson, was found attacking the pods of a plant commonly known 
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as garbancillo Astragalus trifloris Gray. This plant, which was taken 
in the vicinity of Marfa, Texas, is thought to be poisonous to live 
stock. About 80 per cent of the pods were infested. 


120—Notes on Texas Bees, by H. B. Parks. Bulletin of the Brooklyn Ento- 
mological Society, Brooklyn, N. Y. Winter Number. 


This is a detailed account of the activities of two bees, Lithurgus 
bruesi, Mitchell, and Lithurgus gibbosus. The first species was 
known up to 1928 from a single specimen collected at Austin. In 
1929 two other specimens were collected at the Apicultural Research 
Laboratory. All these were males. In an effort to discover the 
female of this species, a study was made on the habits and the his- 
tory of other members of this genus. They were found to be west- 
ern bees, mostly working upon cactus flowers. A special study was 
made of the insect visitors of all cacti in the vicinity of the Labora- 
tory. Just at the end of the blooming period of all of the most 
common of the cacti, a large number of specimens, both ma‘e and 
female, of Lithurgus bruesi and another species, Lithurgus gibbosus, 
were captured. A detailed study was made of their life activities 
and their competition with the honeybee. The article contains three 
charts showing relationship between Lithurgus and the cacti, between 
Lithurgus and other bees, and between the blooming date of cactus 
and the appearance of the sexes of Lithurgus. 


Notes on the Southwestern Corn Borer, Diatraea grandiosella Dyar, by C. J. 
Todd and F. L. Thomas. Journal of Economic Entomology, 
February, 1930, Vol. XXIII, No. 1, pp. 118-121. 


The southwestern corn borer, another pest from Mexico, has been 
gradually spreading across the Panhandle of Northwest Texas and is 
proving to be a pest of considerable importance in the areas where 
it has become established. The injury produced by the worms is in 
proportion to the time when corn is attacked and is worse in dry 
seasons. Young plants if attacked by the first brood may be ruined, 
but if the plants are not attacked until the last brood of worms the 
yield is not noticeably reduced, although the stalks frequently break 
over and damage results indirectly. 

No definite steps of a general nature have been taken to control or 
prevent the spread of this insect. Fall plowing of corn fields in order 
to subject the over-wintering larvae to greater exposure is not con- 
sidered a wise practice by the farmers of Northwest Texas as the 
loss of soil by being blown away in spring would supposedly offset 
any advantages that would be gained by controlling the worms. 


A Study of the Insect Fauna of Brazos County, Texas, with Special Refer- 
ence to the Cicadellidae, by Robert K. Fletcher. Annals of 
the Entomological Society of America, Vol. XXIII, No. 1, pp. 
32-56, March, 1930. 


Brazos County, Texas, while located in what is usually referred to 
as the Post-Oak Region, was formerly dominated by grasses. These 
occurred in almost pure stands except for the many flowering annuals. 
Agriculture destroyed most of the original grassland and allowed the 
annuals to assume dominance, bringing about typical old-field vegeta- 
tion. Agriculture also introduced plants new to the area. 

This has changed greatly the original insect fauna. Cicadellidae, 
which were formerly evenly distributed throughout the area, are now 
found mostly congregated in certain habitats. The number of indi- 
viduals of certain species has increased enormously while other 
species are reduced in numbers. There are at present various habi- 
tats each with a characteristic leafhopper complex. 
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POPULAR ARTICLES AND ADDRESSES IN 1930 


Crop Rotations for the Central Blackland Section of Texas, by 
Henry Dunlavy. Farm and Ranch, January 4, 1930, Vol. 49, 
No. 3, page 1. 

The First National Wool Show, by J. M. Jones. The National Wool 
Grower, December, 1929, Vol. XIX, No. 12, page 38. 

The Regional Adaptation of Varieties of Cotton in Texas, by 
D. T. Killough. Proceedings Texas Cotton Committee, March, 
1930. 

Lessons From Corn Experiments, by P. C. Mangelsdorf. Farm 
and Ranch, February 1, 1930. 

Texas Wools and Their Manufacture, by S. P. Davis. Farm and 
Ranch, March 29, 1980, Vol. 49, No. 18, page 4. 

Feeding the Layers, by Ross M. Sherwood. Progressive Farmer, 
January 18, 1930, Vol. 45, No. 3, page 14. 

Agricultural Opportunities in the Next Decade, by A. B. Conner. 
Progressive Farmer, February 1, 1930, Vol. 45, No. 5, page 2. 

Research in Milk Sanitation, by A. B. Conner. Proceedings Texas 
Association of Sanitarians. 

How Tillage Influences Soil Fertility, by E. B. Reynolds. Southern 
Agriculturist, April 1, 1930, Vol. LX, No. 7, page 39. 

Pasture Experiments in Eastern Texas, by E. B. Reynolds. East 
Texas Magazine, February, 1930, Vol. 4, No. 4, page 17. 
Notes on the Southwestern Corn Borer, Diatraea grandiosella, by 
C. J. Todd and F. L. Thomas. Jour. Economic Entomology, 

February, 1930, Vol. 28, No. 1. 

Soils of the Lower Rio Grande Valley of Texas, by W. T. Carter. 
San Antonio Express. 

The Care of the Chick, by Ross M. Sherwood. The Semi-Weekly 
Farm News. 

Fattening Hogs on Grain Sorghums, by Fred Hale. The Cattle- 
man, March, 1930. 

Third Annual Conference of Workers Engaged in Investigation of 
Cotton Root-rot, by B. F. Dana. Southern Agriculturist. 

The Utilization of Texas Feed Through Livestock, by J. M. Jones. 
The Cattleman, March, 1930, Vol. 16, No. 10, page 73. 

The Least Shrew (Cryptotis parva), by H. B. Parks. Beekeepers 
Item, April, 1930, Vol. 14, No. 4, page 157. 

Suggestions for the Spring Wardrobe, by Mary Anna Grimes. 
Radio talk over WTAW, March 8, 1930. 

Water Run-off Studies Bring Results, by A. D. Jackson. The Texas 
Aggie Countryman, College Station, Texas, 1930. 

Cotton Wilt—What It Is and How to Control It, by Walter N. 
Ezekiel. Radio talk, WTAW. 

Self-Feeders for Beef Cattle, by J. M. Jones. Address before Lum- 
bermen’s Convention at College Station, February 24, 1930. 

Finishing Texas Lambs on the Grain Sorghums, by J. M. Jones. 
Address before Texas Feeder-Breeder Association, March 12, 
1930, Fort Worth. 

Fertilizers for Cotton, by E. B. Reynolds. Progressive Farmer, 
April 5, 1930, Vol. 45, No. 14, page 13. 

Soil and Climate Adaptability in Field Crops, by R. E. Karper. 
The Texas Aggie Countryman, College Station, Texas, 1930. 

What Do We Know About Cotton Root-rot? by J. J. Taubenhaus. 
Southern Agriculturist, August 1, 1930, Vol. LX, No. 15, 


page 19. 
Southern Feeds for Southern Chicks, by Ross M. Sherwood. The 
Balancer. 
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388a. 
383. 
384, 


385. 


386. 


387. 


388. 
389. 


390. 
391, 
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Grain Sorghum and Hogs—A Profitable Combination for the Texas 
Panhandle, by Fred Hale. The Southwestern Stockman- 
Farmer, Amarillo, Texas, April 15, 1930. Ves 

Why Nitrogen and Not Ammonia, by G. S. Fraps. Fertilizer Green 
Book, March, 1930, Vol. 11, No. 3, page 23. 

Finishing Lambs in Texas Feed Lots, by J. M. Jones. Farm and 
Ranch, October 4, 1930, Vol. 49, No. 40. 4 

Selecting Representative Wool Samples for Shrinkage Tests, by 
S. P. Davis. Sheep and Goat Raisers’ Magazine, June, 1930, 
Vol. 10, No. 11, page 342. ; 

Angora Goats Will Be Included in the 1931 Smith-Hughes Contest 
at the Texas A. & M. College, by J. M. Jones. Angora Jour- 
nal, May, 1930, Vol. 19, No. 5, page 3. P 

Diseases Which Affect Shade Trees, by J. J. Taubenhaus. Radio 
talk, WTAW. 

The Feeding of Cottonseed Meal and Hulls as a Ration for Lac- 
tating Dairy Cows, by O. C. Copeland. Farm and Ranch. 
Loco on the Edwards Plateau, by V. L. Cory. Sheep and Goat 
Raisers’ Magazine, June, 1930, Vol. 10, No. 11, page 340 

Filling the Picnic Hamper, by Jessie Whitacre. Radio talk. 

Food Fallacies, by Emma E. Sumner. Radio talk. 

Food Fallacies, by Jessie Whitacre. Women’s Program, A. & M. 
Short Course, 19380. 

Selecting Representative Wool Samples, by J. M. Jones, Jay L. 
Lush, and S. P. Davis. National Wool Grower, September, 
1930, Vol. 20, No. 9. Also Sheep and Goat Raisers’ Maga- 
zine, August, 1930. 

Factors Influencing Farmers in Their Choice of a System of 
Farming, by C. A. Bonnen. Paper given at Soil and Land 
Valuation Short Course, July 9, 1930. 

The Habits and Control of California Red Seale, by S. W. Clark. 
Texas Citriculture, July, 1930, Vol. VII, No. 1, page 9. 

Selection and Care of Synthetic Fabrics, by Mary Anna Grimes. 
A to girls during A. & M. Short Course, July 28-August 1, 

Household Linens, by Mary Anna Grimes. Talk to County Home 
Demonstration Agents, July 28-August 1, 1930. 

Chapters in Bee History, by H. B. Parks. Beekeepers Item, July, 
19380, Vol. 14, No. 7, page 294. 

Chemical Composition of Soils as Related to Land Values, by 

Fraps. Farm and Ranch, September 13, 1930, Vol. 49, 
No. 387, page 3. 

Some Factors Influencing the Market Value of Wool, by S. P. 
Davis. Paper read before Livestock Section of the Farmers’ 
Short Course. 

Shearing Once vs. Twice a Year, by J. M. Jones, W. H. Dameron, 
a O. L. Carpenter. San Angelo Morning Times, July 30, 

Training for Textiles Research, by Mary Anna Grimes. Research 
Section of the American Home Economics Association, Denver, 
June 25, 1930. 

Gummosis and Psorosis of Citrus Trees, by W. J. Bach. Texas Cit- 
riculture Magazine, September, 1930, Vol. VII, No. 3. 

Recent Progress of Root-rot Research, by J. J. Taubenhaus and 
W.N. Ezekiel. Southern Florist and Nurseryman, October 3, 
1930, Vol. XXIX, No. 26, page 10. 

The Work of the Texas Rice Experiment Station, by R. H. Wyche. 
The Rice Growers Journal, October, 1930. 

Supplementary Feeding of Cottonseed Cake to Range Cattle, by 


J. M. Jones. The Cattleman, November, 1930, Vol. 17, No. 6, 
page 17. 
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392. The Wolf-Proof Fence in Texas, by J. M. Jones. Farm and Ranch, 
January 38, 1931, Vol. 50, No. 1, page 26. 

393. - Protecting Stored Corn and Peas From Insect Injury, by F. L. 
Thomas. Talk over Radio Station WTAW, October 15, 1930. 

394, Chlorosis of Citrus, by W. J. Bach. Texas Citriculture, November, 
1930, Vol. VII, No. 5, page 20. 

395. Seed Treatments for Cereal and Sorghum Smuts, by Walter N. 
Ezekiel. Radio talk, WTAW. 

396. Stem End Rot of Citrus, by J. J. Taubenhaus and W. J. Bach. 
Texas Citriculture, December, 1930, Vol. VII, No. 6, page 9. 

397. Cotton Root-rot and How to Handle It Under Field Conditions, by 
J. J. Taubenhaus, South Texas News, Corpus Christi, Texas. 

398. Finishing Texas Lambs on the Grain Sorghums, by J. M. Jones. 
Sheep and Goat Raisers’ Magazine, December, 1930, Vol. 11, 


No. 105, page 128. , 
399. Starting Lambs on Feed, by J. M. Jones. Sheep and Goat Raisers’ 
Magazine, December, 1930, Vol. 11, No. 105, page 128. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION, 
JANUARY 1, 1931 


The following is a list of the Texas Agricultural Experiment Station Publications avail- 
able for free distribution. Bulletins not starred (*) will be sent free upon application 
until the supply is almost exhausted. The Bulletins with a star (*) following the number 
will be loaned to those agreeing to return them. In ordering loan bulletins be sure to write 
a specific promise to return them within 30 days. 

Any name will be placed on the permanent list by request. 

Please request publications by NUMBER. 3 

Address all communications to A. B. Conner, Director, Texas Agricultural Experiment 
Station, College Station, Texas. 

BULLETINS 
Number 
128. Cottonseed Meal as Human Food (1910). 
159. Steer Feeding (1913). 
161 *The Composition of the Soil of South Texas (1913). 
162. Composition and Digestibility of the Chloroform-Extract of Hays and Fodders 
(1913). 
163. Digestion Experiments on Men with Cottonseed Meal (1913). 
165. Ammonia-Soluble Inorganic Soil Colloids (1914). 
166. Digestion Experiments with Texas Feeding Stuffs (1914). 
167. Commercial Fertilizers and Their Use (1914). 
169. The Total Fatty Acids and Other Ether-Soluble Constituents of Feedstuffs (1914). 
17%. Losses of Moisture and Plant Feed by Percolation (1914). 
172. Sudan Grass (1915). 
£73. The Composition of the Soil of the Texas Panhandle (1915). 
174. The Effects of Organic Compounds in Pot Experiments (1915). 
175. Distribution and Digestibility of the Pentosans of Feeds (1915). 
178. Effects of the Additions on Availability of Soil Phosphates (1915). 
179. *The Harlequin Cabbage-Bug (1915). 
180. *The Turnip Louse (1915). 
181. Oxidation of Organic Compounds in the Soil (1915). 
182. Steer Feeding (1915). 
183. Moisture Relations of Some Texas Soils (1915). 
184. Cooperative Fertilizer Experiments with Corn, 1908-1914. 
185. The Production Coefficient of Feeds (1916). 
186. Fattening Lambs (1916). 
187. Sprays and Spraying (1916). 
188. Tile Drainage (1916). 
189. The Composition of Cottonseed Meal and Cottonseed (1916). 
190. The Effect of Additions on the Availability of Soil Potash, and the Preparation of 
Sugar Humus (1916). 
191. The Composition of Rice and Its By-Products (1916). 
192. Soils of Grayson, Lee, McLennan, Titus, and Tyler Counties (1916). 
195. Japanese Sugar Cane as a Forage Crop (1916). 
196. Digestibility of Sugars, Starches, and Pentosans of Roughages (1916). 
197. *Progress Report of Substation No. 3, Angleton, Texas, 1909-1914. 
198. ‘*Feeding Baby Beeves (1916). 
199. *Progress Report, Texas Substation No. 6, Denton, Texas, 1909-1914. 
200. Progress Report, Substation No. 4, Beaumont, Texas, 1909-1914. 
201. Peanut Meal and Ground Whole Pressed Peanuts for Hogs (1916). 


*These bulletins will be loaned on request of those agreeing to return them. 
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Number 

202. *Progress Report of Substation No. 12, Chillicothe, Texas, 1905-1914. 

203. The Productive Values of Some Texas Feeding Stuffs (1916). 

204. The Recurving of Milo and Some Factors Influencing It (1917). 

207. *Poultry Houses and Poultry Equipment for Texas (1917). 

208. *The Fig in Texas (1917). 

209. Progress Report, Substation No. 2, Troup, Texas, 1901-1914. 

210. *Barns for Work Animals (1917). 

PAINE Field Experiments with Crown Gall, 1913-1917. 

212), The Availability of Phosphoric Acids in Rock Phosphate (1917). 

PACS The: Composition of the Soils of South Central Texas (1917). 

214, Progress Report, Substation No. 1, Beeville, Texas, 1910-14. 

215. Progress Report, Substation No. 5, Temple, Texas, 1910-14. 

218, Progress Report, Substation No. 7, Spur, Texas, 1909-14. 

219. Progress Report, Substation No. 8, Lubbock, Texas, 1909-14. 

220. *Bee Producing Value of Some Texas Feeding Stuffs (1917). 

ails Progress Report, Substation No. 9, Pecos, Texas, 1910-1914. 

222 The Composition of Peanuts and Peanut By-Products (1917). 

223.  *Effects of Lime and Carbonate of Lime on Acid Phosphate (1917). 

224, The Influence of Peanuts and Rice Bran on the Quality of Pork (1918). 

225. *Cocoanut Meal versus Cottonseed Meal for Dairy Cows (1918). 

226. Cooperative Soft Pork Investigations (1918). 

CE Studies on the Harlequin Bug (1918). 

228. Influence of Peanut Meal on the Quality of Pork (1918). 

229. Experiments at Substation No. 3, Angleton, Texas, 1909-1916. 

pile The Beemoth or Waxworm (1918). 

232. *Mineral Requirements of Sheep (1918). 4 

235. *Cooperative Fertilizer Experiments with Cotton, Corn, Sweet Potatoes, and Irish 
Potatoes, 1908-17. 

236. *Grain Sorghum Improvement (1918). 

237. *Progress Report, Substation No. 11, Nacogdoches, Texas, 1909-1915. 

238. *Dairy Cattle Feeding Experiments (1918). 

239. *Control of Weeds in Rice Fields (1918). 

240. The Utilization of Yucca for the Maintenance of Cattle (1918). 

241. *Cottonseed Meal (1919). 

242. *Hardening Peanut-Fed Hogs (1919). 

243. *The Need of Texas Soils for Lime (1919). 

244, Composition of the Soils of Archer, Franklin and Harrison Counties (1919). 

245. Feeding Values of Certain Texas Feeding Stuffs (1919). 

247. The Chemical Composition of the Cotton Plant (1919). 

249, *Field Diseases of the Sweet Potato in Texas (1919). 

253. *Report of Experiments at Substation No. 12, Chillicothe, Texas, 1915-17. 

254, *Report of Experiments at Substation No. 11, Nacogdoches, Texas, 1916-18. 

255. Beekeeping for Beginners (1919) (Reprint). 

256. *The Cowpea Weevil (1919). 

257. *The Cotton or Melon Louse: Life History ‘Studies (1919). 

258. Report of Experiments, Substation No. 4, Beaumont, Texas, 1915-18. 

259. Nitrification in Texas Soils (1920). 

260. *Wilts of the Watermelon and Related Crops (1920). 

261. *Diseases of Grains, Sorghums, and Millet, and Their Control in Texas (1920). 

262. The Searing Iron versus the Knife for Docking or De-tailing- Lambs (1920). 

263. *Rations for Fattening Steers (1920). 

267. *The Relation of the Phosphoric Acid of the Soil to Pot Experiments (1920). 

269. Grain Sorghums versus Corn for Fattening Lambs (1920). 

270. *A Study of the Black and the Yellow Molds of Ear Corn (1920). 

271. *The Salt or Sodium Chloride Content of Feeds (1920). 

212. *The Chemical Composition of Texas Honey and Pecans (1921). 

2738. *Pink Root Disease of Onions and Its Control in Texas (1921). 

274, *Cotton Variety Experiments, Substation No. 3, Angleton, Texas (1921). 

275. *Spur Feterita (1921). 

276. *Corn Variety Experiments, Substation No. 3, Angleton, Texas (1921). 

277. *Sweet Potato Fertilizer Experiments at Substation No. 2, Troup, Texas (1921). 

279. Type and Variability in Kafir (1921). 

282. The Composition and Feeding Values of Wheat By-Products (1921). 

283. *The Relation of Soil Nitrification and Ammonification to Pot Experiments (1921). 

284. *Availability of Potash in some Soil-Forming Minerals (1921). 

285. *Grain Sorghum versus Corn for Fattening Lambs (1922). 

286. *Rice Bran for Fattening Hogs (1922). 

287.  *Availability of Some Nitrogenous and Phosphatie Minerals (1922). 

288. {Cotton Variety Experiments, 1912-1920, Substation No. 7, Spur, Texas. 

289. The Effect of Rock Phosphate Upon the Corn Possibility of the Phosphoric Acid 

290 eDipanttieer oe Thee Starches, P 

. g J e Sugars, arches, en i i 

Stuffs (1922), tosans and Proteids of Some Feeding 

291. *Digestion Experiments (1922). 

292. The Blueweed and Its Pradication (1922) (Reprint). 


*These bulletins will be loaned on request of those agreeing to rcturn them. 


ABSTRACTS OF BULLETINS 405-420 AND CIRCULARS 55-58 29 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION—Continued. 


- Number 
294, *Shelling Percentages in Grain Sorghum (1922). 
295. Correlation Between External Body Characters and Annual Egg Production in 
White Leghorn Fowls (1922). 
296. *Grain Sorghums versus Corn for Fattening Baby Beeves (1922). 
29K. An Economie Study of a Typical Ranching Area on the Edwards Plateau of 
Texas (1922). 
300. *Organic Constituents of the Soil (1922). 
301. *Soils of Bell, Jefferson, Smith, Taylor, and Webb Counties (1922). 
302. *The Needs of the Soils of Brazos and Jefferson Counties for Sulphur (1922). 
304, *The Fixation of Phosphoric Acid by the Soil (1922). 
305. *Swine Feeding Experiments (19238). 
306. *Grain Sorghums versus Corn for Fattening Lambs (Third Experiment) (1923). 
307. Texas Root-rot of Cotton and Methods of Its Control (1923). 
308. The Sweet Potato Weevil (1923). 
309. * I. Fattening Steers on Cottonseed Meal and Hulls With and Without Corn. 
II. The Influence of Age in Fattening Steers (1923). 
310. The Interpretation of Correlation Data (1923). 
811. The Influence of Individuality, Age, and Season Upon the Weights of Fleeces 
Produced by Range Sheep (1923). 
312. Commercial Fertilizers in 1922-23. 
813. *Rice Bran and Rice Polish for Growing and Fattening Pigs (1928). 
314. Commercial Feeding Stuffs: Steptember 1, 1922, to August 31, 1928. 
315. pal ba Experiments With Oat By-Products and Other Feeds (1924). (Report 
4), 
316. The Soils of Brazos, Camp, Ellis, and Washington Counties (1924). 
317. Comparative Influences of Various Protein Feeds on Laying Hens (1924). 
318. The Relation Between Rents and Agricultural Land Values in Theory and in 
Practice (1924). 
819. Field and Laboratory Notes on a Fatal Disease of Cattle Occurring on the Coastal 
Plains of Texas (Loin Disease) (1924). 
320. The Influence of Individuality, Age, and Season Upon the Weights of Fleeces Proe 
duced by Angora Goats Under Range Conditions (1924). 
323. The Price of Feed Utilities (1924). 
325. *Effect of Cropping Upon the Active Potash of the Soil (1924). 
326. *Breeding Experiments with Blackberries and Raspberries (1925). 
327. An Agricultural Economic Survey of Rockwall County, Texas (1925). 
eee. *The Life History and Control of the Pecan Nut Case Bearer (1926). 
329. Energy Production Coefficients of American Feeding Stuffs (1925). 
330. *Farm Mortgage Financing in Texas (1925). 
381. The Value of Various Feeds in the Control of Coccidiosis in Chicks (1925). 
332. *Biometrical Studies of Lint and Seed Characters in Cotton (1925). 
333. *Heritable Chlorophyll Deficiencies in Seedling Cotton (1925). 
334. *Trend of Taxes on Agricultural Land in Texas and Distribution of the Farmers’ 
Tax Dollar (1925). 
337. Soils of Eastland, El Paso, Lubbock, and San Saba Counties (1926). 
339. *The Cotton Flea Hopper (1926). 
340. The Effect of Spacing on the Yield of Cotton (1926). 
341. Cottonseed Products as Feed, Fertilizer and Human Food (1926). 
842. Angleton Grass (1926). 
343. Studies of a New Fusarium Wilt of Spinach in Texas (1926). 
344, Feeding Bone Meal to Range Cattle on the Coastal Plains of Texas (1926). 
345. The Possibilities of Brazil as a Competitor of the United States in Cotton Growe 
ing (1926). 
346. *Commercial Fertilizers in 1925-1926 and Their Use. 
847. Studies on the Biology of the Pecan Nut Case Bearer (1926). 
349, Variation in Certain Lint Characters in a Cotton Plant and Its Progeny (1926). 
350. Fertilizer Statistics for Texas (1927). 
351. Short-Term Farm Credit in Texas (1927). 
352. Rice Bran as a Feed for Dairy Cows (1927). 
353. *The Influence of Parentage, Nutrition, Temperature, and Growing on Wing Pro- 
duction in Aphis Gossypii, Glover (1927). 
354, Varieties of Cotton for the Gulf Coastal Plains of Texas (1927). 
355. Relation of the Potash Removed by Crops to the Active, Total, Acid-Soluble and 
Acid-Insoluble Potash of the Soil (1927). 
356. Control and Spring Emergence of the Cotton Flea Hopper (1927). 
357. Effect of Potash Fertilizer on the Carrying Quality of Tomatoes (1927). 
358. *An Economic Study of the Dairy Industry in Texas (1927). 
859. Hybrid Vigor in Sorghum (1927). 
860. *The Effect of Spacing and Time of Thinning on the Yield, Growth, and Fruiting 
Characteristics of the Cotton Plant in 1925 (1927). 
361. *The Work of the State Apicultural Research Laboratory, 1919-1926 (1927). 
362. *Large-Scale Cotton Production in Texas (1927). 
363 Sorgo Silage, Sorgo Fodder and Cottonseed Hulls as Roughages in Rations for 
Fattening Calves (1927). 
364. Varieties of Cotton in Northwest Texas (1927). 
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365. *Crop Rotation in the Blackland Region of Central Texas (1927). 
366. Varieties of Cotton in the Red Prairies of Northwest Texas (1927). 
367. Activities of Livestock on the Range (1927). 
368. *Commercial Fertilizers in 1926-27 and Their Use (1927). 
869. Varieties of Cotton for East Central Texas (1927). 
871. Effect of Salt Water on Rice (1927). 
372.  *Digestibility and Production Coefficients of Poultry Feeds (1927). 
3738. Harvesting Grain with the Combined Harvester-Thresher in Northwest Texas (1927). 
a74. A Chemical Study of Varieties of Cottonseed (1927). 
375. The Soils of Bowie, Denton, Freestone, and Red River Counties (1927). 
376. The Effect of Various Rations on the Storage Quality of Eggs (1928). 
OTT Hibernation of the Cotton Flea Hopper (1928). , ; 
378.  *Services, Facilities, and Costs of Marketing Vegetables in the Lower Rio Grande 
‘ Valley of Texas (1928). 
379. Grain Sorghum vs. Corn for Fattening Lambs (1928). 
380.  *Investigations on Control of Cotton Flea Hopper in 1927 (1928). 
381. Peanuts in Texas (1928). 
382. Bagworms of Texas (1928). 
388.  *Relation of Farm Prices to Quality of Cotton (1928). 
884. Varieties of Cotton for Central East Texas (1928). 
385. Changes in Body Measurements of Steers During Intensive Fattening (1928). 
386. The Influence of Moisture and Temperature on Cotton Root-rot (1928). 
387. *Commercial Fertilizers in 1927-28 and Their Use (1928). 
388. Denton Wheat, A New Variety for North Texas (1928). 
889. Relation of Cotton Root-rot and Fusarium Wilt to the Acidity and Alkalinity of 
the Soil (1928). 
390. Experiments With Fertilizers on Rotated and Non-Rotated Crops (1928). 
391. Relation of the Water-Soluble Potash, the Replaceable and Acid-Soluble Potash to 
the Potash Removed by Crops in Pot Experiments (1928). 
392. Commercial Feeding Stuffs, September 1, 1927, to August 31, 1928 (1928). 
393. ee ates or Resistant to Cotton Root-Rot and Their Relation to Control 
11929); 
894.  *Boll Weevil Control by Airplane Dusting (1929). 
395. Systems of Farming for the Black Waxy Prairie Belt of Texas (1929). 
396. Sudan Grass for Hay, Seed, and Pasture (1929). : 
397. Corn Varieties in Texas; Their Regional and Seasonal Adaptation (1929). 
398. Fertilizers for Rice in Texas (1929). 
399. Varieties of Cotton for the Blackland Region of Central Texas (1929). 
400. The Basicity of Texas Soils (1929). 
401. ‘*The Cotton-Square Borer (1929). 
402. Supplementary Energy-Production Coefficients of American Feeding Stuffs Fed 
Ruminants (1929). 
408. Commercial Fertilizers in 1928-29 and Their Uses (1929). 
404. Commercial Feeding Stuffs From September 1, 1928, to August 31, 1929 (1929). 
405. Karakul Sheep (1930). 
406. Cotton Variety Experiments at Substation No. 2, Troup (1930). 
407. The Inheritance of Cryptorchidism in Goats (1930). 
408. The Effect of Sulphur on Yield of Certain Crops (1930). 
409. Normal Growth of Range Cattle (1930). 
410. Cottonseed Meal as a Feed for Hogs (1930). 
411. Factors Influencing Run-off and Soil Erosion (1930). 
412. Occurrence of Nitrites in Soils (1930). 
413. Planning the Ranch for Greater Profit (1930). 
414, Possibilities of Sulphur as a Soil Amendment (1930). 
415. Commercial Fertilizers in 1929-1930 and Their Uses (1930). 
416. Methods of Ginning in Relation to the Grade and Staple of Cotton (1930). 
417. Varieties of Cotton for North Texas (1930). 
418. aN hY by Sheep of the Constituents of the Nitrogen-Free Extract of Feeds 
419. Citrus Production in the Lower Rio Grande Valley of Texas (1980). 
420. Commercial Feeding Stuffs from September 1, 1929, to August 31, 1930 (1980). 
RCU 
Number CIRCULARS 
1. _ Strawberries Under Irrigation in South Texas (1918). 
4. "The Best Type of Implement Shed for Texas Farms (1914). 
7. “*Insect Enemies of Sudan Grass (1915). 
10. *Housing Farm Implements (1915). 
11. *Foulbrood Regulations (1916). 
12. *Progress in Peanut Milling (1916). 
18. ythe Green Bug or Spring Aphis (1916). 
on a ge oy es Specimens for Examination (1916). 
" 00) aw an oulbroo egulati ‘ 
18. *The San Jose Scale (1916). ~aeadraagas re 
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19. *Automobile Soil Survey (1919). 

20. *Patch Budding Large Limbs and Trunks of Pecan Trees (1920). 
21. *Research Spirit in Scientific Institutions (1920). 

22. Malvaceous Plants of Texas (1920). 

24. ‘*Spraying San Jose Seale (1920). 

26. Cost of Production and Its Relation to Prices (1920). 

27. *The Screw Worm and the Wool Maggot (1921). 

30. The Practicability of the Milking Machine (1923). 

82. Cotton Boll Weevil Control in Texas (1924). 

33. The Texas Agricultural Experiment Station System (1924). 
34. The Lower Rio Grande Valley of Texas (1924). 


31 


35. Suggestions on Queen Rearing (1925). 

36. *Foulbrood Control and Diseases of Bees, Foulbrood Law, Revised Regulations (1924). 

37. ousiar tore Clover, A New Sandy Land Grazing Crop for Southeastern Texas 
1925). 


38. *Biennial Report of Apiary Inspections (1923-25). 

39. *Cotton Production in Texas (1926). 

40. Control of the Cotton Flea Hopper in Texas (1926). 

41, *Jujubes in Texas (1926). 

42. Feeding Chickens (1926). 

43. Johnson Grass in Texas (1927). 

45. Texas Agricultural Outlook for 1927. 

46. *Legumes for Texas Beekeepersq (1927). 

AT. *Spraying for the Control of Fig Rust (1927). 

48, *Production of Clean Milk (1927). 

50. Second Biennial Report of Apiary Inspection, 1925 (1927). 
52. Mechanical Harvesting of Cotton in Northwest Texas (1928). 
53. *Approved Formulas for Special-Purpose Mixed Feeds (1929). 
54. Abstracts of Bulletins 366-392 and Circulars 48-52 (1928). 

55. Apiary Inspection, 1927-1929; and the Foulbrood Law (1930). 
56. Abstracts of Bulletins 393-404 and Circulars 53-54 (1929). 
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In the spring of 1931, the first epidemic of the late-blight 
disease that is known to have occurred in Texas attacked the 
potato and tomato crops in certain parts of South Texas. The 
disease caused considerable losses te both crops. Starting in 
February in Cameron County, late blight was found later in 
Hidalgo and Willacy Counties, and in Brazoria County farther 
north along the coast. The disease did not appear in the other 
important tomato-growing sections of the State. 

Late blight attacks all parts of potato and tomato plants. 
It produces large, dark, water-soaked spots on the leaves; 
canker-like lesions on the stems; a rot of potato tubers; and 
a firm, brownish-green, somewhat blotchy decay of tomato 
fruits, which almost always begins at the stem end. A limited 
number of experiments during the epidemic showed that as 
many as one-third of apparently sound tomatoes coming from 
fields in which late blight was prevalent, later developed typi- 
cal late-blight rot. Two-thirds or more of this delayed decay 
showed up within four days after packing. 

Late-blight is caused by a fungus, Phytophthora infestans. 
This fungus grows inside the infected parts of the plants, 
and spreads from plant to plant by spores, which are formed 
in great abundance chiefly on the lower surfaces of diseased 
leaves. This spread is favored by continued cool, moist weather. 
Recurrence of late-blight in Texas will depend on the recur- 
rence during future growing seasons of moist weather during 
which the temperature ranges between 50° and 80° F., such 
as prevailed during the 1931 epidemic. 

Control of the disease is possible by early and thorough 
spraying with 4-4-50 Bordeaux mixture, or dusting with cop- 
per-lime dust. During epidemics, tomatces harvested from 
fields in which the disease is prevalent should be stored in dry, 
open sheds for several days, and all tomatoes which then show 
decay should be culled out before shipping. 
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LATE-BLIGHT OF TOMATOES AND POTATOES 
J. J. TAUBENHAUS AND WALTER N. EZEKIEL 


During the spring of 1931, the late-blight disease of potatoes and 
tomatoes, which had neyer before been observed to be of importance in 
Texas, caused considerable losses in the Lower Rio Grande Valley. 
Starting on the potato crop, it later spread to the tomatoes and assumed 
epidemic proportions on both crops. The object of this circular is to 
acquaint potato and tomato growers in the Valley and elsewhere in the 
State with the nature of the disease, its cause, and control methods. 


THE LATE-BLIGHT EPIDEMIC IN SOUTH TEXAS 


During the last week of February, 1931, late blight broke out on the 
potato crop in Cameron County and spread throughout the county (1). 
Potatoes are grown in this region mostly as a spring crop. The plants 
were still in an active growing condition and the disease caused total 
losses in some fields. In other fields, where infection did not occur 
until later in the season, there was probably only about 10 per cent 
-loss. The final loss for Cameron County was about 30 per cent of the 
potato crop. Apparently spreading from the potato fields, the disease 
was next found on the tomato plants in this county. Tomatoes are 
grown extensively in this county, as elsewhere in the Lower Rio Grande 
Valley, as a spring and to a lesser extent as a fall crop. Late blight 
continued to spread on the tomatoes during the early part of the pick- 
ing season (April and May). It was estimated that losses from late 
blight amounted to 50 to 100 per cent in many tomato fields, and the 
average for Cameron County was estimated as at least 50 per cent of 
the tomato crop (10). 

The disease was found about the end of April in the neighboring 
county, Hidalgo, on both potatoes and tomatoes, but caused only 1 to 
5 per cent loss in different fields. By the end of April, late blight was 
found also in Willacy County, where it caused little damage. On April 
30, specimens of the disease on tomatoes were received from Brazoria 
County, which is much farther north but also on the Gulf Coast (Fig. 
1). Losses here amounted to about one-fourth of the crop. 

A suryey for late blight on both potatoes and tomatoes was made 
throughout Northeast, Southeast, East Central, and South Central 
Texas. The survey was thorough enough to have located late blight 
had it been present; yet no trace of the disease was found in these sec- 
tions, in which these crops are planted and harvested later than in the 
Lower Rio Grande Valley. The counties included in the survey were: 
Bowie, Morris, Camp, Wood, Upshur, Smith, Anderson, Cherokee, 
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Walker, Grimes, Robertson, Brazos, Burleson, Washington, Fayette, 
Colorado, Lavaca, Wharton, Gonzales, and DeWitt. * : 

It was noticed during the survey that a few of the V alley tomatoes 
offered for sale in the grocery stores of these counties were affected 
with late-blight rot. he discarded rotted fruits were usually dumped 
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Fig. 1.—Map of the 1931 late-blight epidemie in Texas. Black areas, counties in which 
the disease caused considerable losses; shaded, counties in which late blight caused less 
loss; and counties with heavy border lines but unshaded, included in the survey but no late 
blight found, y 


out into the fields without being destroyed, a practice which apparently 
might be the means of introducing the disease into new localities. In 
the same grocery stores, tomatoes from Mexico were apparently free 
from the disease. This suggests that the late-blight epidemic in the 
Lower Valley probably did not originate from Mexico as had been 
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thought by some growers. It seems more probable that the epidemic 
originated instead from seed or table potatoes brought into the Valley 
from northern states in which late blight is usually prevalent. 


DESCRIPTION OF LATE-BLIGHT ON TOMATOES 


Late blight attacks tomato plants in all stages of development, from 
the seedling stage to maturity. The disease affects the leaves, stems, 
and fruits of the plants. On the leaves, late blight causes large dark 
spots. The infected areas appear as if scalded, with a dull, water- 
soaked, very dark green, and somewhat limp or wilted appearance. The 
spots may start from any part of the leaflet, and may involve small 
portions or entire leaflets. The spots do not have definite borders, thus 
differentiating late-bight spots from other leaf spots which attack 
tomatoes and potatoes. When all the leaflets on a leaf are involved, 
the entire leaf dies and becomes hmp. On badly injured plants, most 
of the lower leaves have wilted and only the terminal leaflets remain 
green and erect. This exposes the fruit to view (Fig. 2). 


Fig. 2.—Tomato plants with late blight, showing the shrivelling of the lower, blighted 
leaves, exposing the tomato fruits to view. 


During moist weather, the under sides of infected leaves may 
show a white, downy, fungus growth, which consists of the sporophores 
or spore-stalks on which are borne the spores of the fungus that causes 
late blight. This fungus growth is usually found in a zone, an eighth 
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of an inch or more in width, which separates the diseased from the 
normal part of the leaf (Fig. 3, a to d). 

On the stems, the disease may cause injury at any point as dull- 
brown cankers, which frequently girdle and penetrate deeply into the 
stem and often split open lengthwise. The cracked lesions are occa- 
sionally covered with a white fungus coating. When such cracks occur 
part way up the stem, the weight of the top frequently causes the stem 
to fall over and break. Cankers that occur nearer to the base of the 
plant may penetrate even into the roots, and are often followed by a 
bacterial soft-rot. 

Late blight attacks the tomato fruits at all stages of development, 
blight spots appearing both in the field and after shipment. In the 
field, the disease is usually seen first on or near the calyx of the green 
tomatoes. It spreads into the fruits almost always from the stem end, 
and often involves only one side of the fruit in the resulting decay 
(Fig. 3, e) although in many cases the decay progresses down from the 
stem end equally in all directions. The general appearance of the late- 
blight rot is quite characteristic. The rotted portion remains firm, with 
the skin slightly wrinkled but not depressed, and with a characteristic 
dark, somewhat blotchy or speckled, brownish-green color. The rotted 
area has no definite margin, the discoloration shading imperceptibly 
into the surrounding normal tissue. As the tomatoes ripen, the in- 
fected area does not ripen and contrasts sharply with the normal part 
of the fruit. The center of the spot remains brownish-green, gradually 
deepening to brown, with an indefinite zone of lighter green separat- 
ing it from the normal pink of the ripening tomato. The disease de- 
velops very rapidly, and within two days of its first appearance may 
involve one-third to one-half of the surface of the fruit. 

The decay does not spread inward as rapidly as it does around the 
outside of the tomatoes. The tissue within the infected region does not 
ripen with the normal tissue, but remains dull, brownish-green, and 
water-soaked in appearance. ‘The seeds in the diseased area are defi- 
nitely darkened as compared to normal seeds. No particular odor has 
been observed from the rotted tissue of infected fruits, either in the 
field or in storage a week later, unless secondary infection has already 
started. The diseased portions of the fruits taste flat and insipid, but 
the flavor of the adjoining, uninvaded portions of the fruits is appar- 
ently unimpaired. 

The sporophores of the late-blight fungus usually do not develop 
on the outside of the decayed areas of the fruits, but may occasionally 
develop at the stem ends of fruits which are allowed to remain for sev- 
eral days in the wrapping papers. The fungus usually does not appear 
on fruits exposed to the air, but various other fungi (a Rhizoctonia, a 
Fusarium, etc.) have been found to develop on the stem ends of such 
fruits. On the inside of the tomatoes, however, the late-blight fungus 
is usually found as small, whitish, loose cottony masses in the cavities 
within the decayed portions of the fruits. ; 
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Fig. 3.—Late blight on tomato leaves and fruits; a to d, lower surfaces of leaves to 
show the whitish zones of fungus spores at the edges of infected areas; e, late-blight rot 
on the fruits, seen from the stem end to show the one-sided development of the rot which 
often occurs. 


Development of Late-Blight Rot on Tomatoes After Harvesting 


It is well known that under favorable conditions, late blight may cause 
continued rotting of potatoes after they are dug and placed in storage 
or in shipment. It seemed desirable to determine also whether late 
blight would develop on tomatoes while in the packing shed or in tran- 
sit. Accordingly, some studies have been carried out with apparently 
normal tomatoes secured from fields in which late blight occurred in 


prevalence varying from a trace to 80 per cent, as compared with other 
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tomatoes from fields free from blight. Tomatoes picked on April 29 
and 30 in Cameron, Hidalgo, and Willacy counties, were sorted on 
April 30, and fruits selected as free from infection were wrapped in 
paper in the usual way and shipped to College Station. Each of the 
13 lugs of tomatoes came from a different field. On May 4, the lugs 
were opened and the infected fruits were counted and discarded. The 


Table 1.—Developmant of late-blight rot on tomatoes selected at tim? of packing as 
free from apparent decay; picked April 29, 1931, shipped to College Station April 30. 


Estimated Number of Percentage of tomatoes with late-blight rot 
prevalence of tomatoes developing after packing and shipping 
late blight = 
in the field. Culled out Culled out Total 
May 4 May 7 * 
0 102 0 0 0 
0 116 0 0 0 
5% 108 2.8 1.9 eed 
5% 86 ey) : 5.9 
5% 164 6 0 6 
5% cht 8.8 m2 ie Wa 
80% 118 Bowl 7 34.8 
80% - 117 FEY iy, 9.4 
80% 114 26.3 1352 39.5 
unknown 110 29.1 2.7 ol 
unknown 163 Bye 6 4.3 
unknown 98 18.4 r0 19.4 
unknown 141 2.1 0 aot 


remaining fruits were examined again on May 7, and final record made 
of the number of fruits which had developed rot due to late blight. 
While this second culling eliminated almost all of the remaining in- 
fected fruits, nearly 1 per cent more of the fruits showed infection he- 
fore the tomatoes were finally disposed of. (No other kind of rot de- 
veloped on these fruits). It will be noted (Table 1) that tomatoes 
obtained from fields in which there was no late blight remained free 
from the late-blight rot, and that tomatoes from fields with a small 
amount of field infection developed a moderate percentage of rot, while 
more than a third of the fruits from two of the fields in which there 
was much infection showed symptoms of blight decay within a week 
of the time of packing. In every case, the majority of the infected 
fruits showed decay by the end of four days and hence could be dis- 
carded at the first culling. In different lots, the proportion of infected 
fruits that could be culled in this way varied from about two-thirds to 
100 per cent. 

Late blight developed also in later shipments packed May 11, 13, and 
15, although the amount of late blight diminished during the later part 
of the season. Final shipments, on May 30, were free of late-blight rot. 

These tests proved that apparently sound tomato fruits, coming from 
fields where late blight is prevalent, may already be infected and may 
develop late blight after being packed and shipped. The percentage of 
fruits which develop this decay after harvesting appears to be propor- 
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tional to the amount of infection in the field. In the present experi- 
ment, two-thirds or more of the delayed decay was eliminated by cull- 
ing four days after packing. 


DESCRIPTION OF LATE BLIGHT ON POTATOES 


The symptoms of the disease on the leaves and stems of potato plants 
are the same as those described above for tomato plants. However, dur- 
ing the recent epidemic in the Lower Rio Grande Valley, the late- 
blight fungus rarely fruited as abundantly on the leaves of potatoes as 
it did on the under surfaces of the tomato leaves. The disease not only 
injures the parts of the potato plant above ground, but the spores may 
also be washed down into the ground and infect and rot the tubers. 
Late-blight rot on potato tubers appears superficially as smooth, some- 
what depressed areas, with an abnormally dark, dull color. When cut 
open, the tissue under the sunken lesions is found to be water-soaked, 
dark, somewhat reddish-brown, usually moist, and standing out dis- 
tinctly from the normal part of the tuber (Fig. 4). Such lesions may 


Fig. 4.—Late-blight rot of potato tubers, photograph of cut tuber, by courtesy of C. R. 
Orton. 


be small, or may involve almost the entire surface of the tuber without 
penetrating more than about one-fourth of an inch, leaving the center 
of the tuber intact. After harvesting, the rot may continue to develop 
on the tubers unless they are stored or shipped at 40° F. or below. 
Under conditions in the Lower Rio Grande Valley in 1931, secondary 
infection such as bacterial slimy soft-rot or Rhizopus leak occasionally 
followed the late-blight attack, and gave the rotted potatoes a putrid, 
offensive odor. Secondary decay of this sort occurs frequently in 
transit or storage of potatoes with late blight. 
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CAUSE OF LATE BLIGHT 


Late blight is caused by the fungus, Phytophthora infestans (Mont. ) 
DeBary. This fungus has long been known to attack potatoes and 
tomatoes throughout, the world, and the same fungus was found to be 
causing the damage to potatoes and tomatoes in the Lower Rio Grande 
Valley. Isolations of the fungus were made readily from infected 
tomato fruits. : 

The fungus grows inside infected leaves, tomato fruits, and potato 
tubers, where it derives its nourishment at the expense of the plants 
and kills the cells of the invaded areas. The spores of the fungus are 
produced on branched spore-stalks which grow out through the breath- 
ing pores (stomata) on the under surfaces of the leaves (Fig. 5). These 
spores are blown about by the wind and splashed by rain, and those 
that fall on potato or tomato plants may germinate and cause new in- 
fections. In cool, moist weather, instead of causing infection directly 
each spore may produce a number of still smaller swarm-spores, each 
of which is able to infect susceptible plants and thus further hasten 
spread of the disease. 


EFFECT OF WEATHER CONDITIONS ON LATE BLIGHT 


The late-blight fungus is favored by moist, cool, weather. During 
such weather, the spores of the fungus can germinate and may infect 
plants ; while during hot, dry weather fewer spores are produce ‘ed and 
these spores are unable to cause further infection. Melhus (6) has 
found that the spores germinate readily between about 50° and 80° F., 
but would not grow at much higher temperatures. Epidemics of late 
blight occur only in moist seasons in which the temperatures fall within 
the range mentioned. In more northern potato-growing regions late 
blight has been destructive only late in summer or in fall, after cool 
weather began, and for this reason the disease was named late blight. 
Since in such regions tomatoes are harvested earlier than potatoes, it 
has been only during exceptionally cool seasons that late blight has 
caused much loss to tomatoes. Epidemics of late blight on tomatoes 
have occurred during wnusually cool, moist seasons, in Massachu- 
setts (9), Virginia (2, 3, 7), Connecticut (11), Pennsylvania (5), and 
California (8) 

The recent epidemic in the Lower Rio Grande Valley occurred early 
in spring, instead of late in fall as is usual in the more northern 
regions. The potato crop in the Valley is planted in January and har- 
vested in spring. Late blight was found widely prevalent on the pota- 
toes during the last week of February, 1931. Weather conditions dur- 
ing February (as recorded by the U. 8S. Weather Bureau for Browns- 
ville) were almost ideal for late bight. The temperature ranged be- 
tween 50° and 79° F., averaging 63.%° F. for the month; and while 
there were only 0.81 inches of rain, this fell during 7 different days 
and there were only 3 days during the month that were not at least 
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partly cloudy. March continued cool, with the temperature exceeding 
80° on only two days, and averaging 63.7° ; but the 1.19 inches of rain 
fell on 2 days and there were 12 clear days during the month. By this 
time, the potatoes were being harvested. 


Fig. 5.—Diagrammatic, much enlarged view of the spores and spore-stalks of the fungus 
which causes late blight, protruding from a breathing pore of a tomato leaf. 


The tomato fields were planted late in December and in January. 
The plants were heavily blighted by the middle of April. During April, 
weather conditions were again ideal for the spread of late blight. Ac- 
cording to the U. S. Weather Bureau record for Brownsville, the maxi- 
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mum temperature did not exceed 80° F. except on two days; the mean 
of the maximum temperatures recorded for April was below 75°; and 
the mean temperature for the month was 67.6° F. Coupled with this 
unseasonably cool weather, there was rain on 9 different days, cloudy 
weather during at least parts of 24 days, and heavy dews every night. 
The low temperatures, which it is to be noted were well within the 
range that is considered favorable for the disease, and the continued 
moist weather, doubtless account for the rapid spread of late blight 
from the potatoes to the tomatoes and for the epidemic outbreak which 
then occurred in the tomato fields in this region. The disease gradually 
subsided during the first half of May, coincident with the beginning of 
warmer weather during which the maximum temperatures rose daily to 
above 80°, often to above 85°, and the daily mean temperature rose fre- 
quently to around 75° F. 

The possibility of future epidemics of late blight in Texas will de- 
pend on the recurrence of temperature and moisture conditions favor- 
able for the disease during the growing season. In other regions, epi- 
demics of late blight on tomatoes have usually been infrequent, since 
the favorable weather conditions have been rare. Similarly, late blight 
may not cause another epidemic in Texas for a number of years, yet 
the possibility of recurrence of the disease should not be overlooked. 
Growers of potatoes and tomatoes, particularly in the Valley, should 
watch for the reappearance of late bight, and during seasons which 
appear favorable for the disease, should be prepared to begin control 
operations as soon as the disease is found. 


CONTROL OF LATE BLIGHT 


The control methods which have been demonstrated to be successful 
in other states as well as in Texas include: first, care in preventing 
initial introduction of the disease into the fields; second, spraying or 
dusting plants to prevent infection; and third, care of potato tubers 
and tomato fruits after harvesting to lower loss in transit and storage. 


Control in the Field 


Late blight can spread very rapidly during cool, moist weather, once 
it is introduced; it is therefore important to prevent the introduction 
of the disease during particular seasons. The disease may be carried 
over from year to year inside of diseased potato tubers. Seed potatoes 
should be secured from localities where late blight has not infected the 
crop, and inspected carefully before planting so that all potatoes that 
appear even slightly infected can be discarded. Since it is possible 
that the fungus might survive on infected tubers left in the ground, 
potatoes or tomatoes should not be planted in fields in which the previ- 
ous potato crop was attacked by blight. Rotation of both tomatoes and 
potatoes is of course desirable in any case to prevent the accumulation 
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in the soil of the fungi and bacteria which cause other diseases of the 
plants. 

When late blight does attack either tomato or potato plants, it should 
be held in check by immediate spraying or dusting measures, which are 
the same for both tomatoes and potatoes. Spraying should be done 
with 4-4-50 Bordeaux mixture, 50 to 150 gallons (depending on the 
size of the plants) to the acre. This mixture contains four pounds of 
copper sulphate (bluestone) and four pounds of lime (either quicklime 
or hydrated lime) in fifty gallons of water. Bordeaux mixture is pre- 
pared by dissolving the copper sulphate in 25 gallons of water (in a 
wooden container), and the lime in 25 gallons of water. The two solu- 
tions are strained and then mixed. By adding one pound of calcium 
arsenate to each fifty gallons of the Bordeaux, the combined spray will 
control insect pests such as fruit worms and the Colorado potato beetle, 
as well as the late blight. Frequently, powdered Bordeaux may be 
bought ready-mixed, in which case the directions given on the package 
should be followed. Ordinarily, eight pounds of the powdered Bordeaux 
is dissolved in fifty gallons of water to make the 4-4-50 Bordeaux mix- 
ture. A power sprayer should be used, applying the spray if possible 
with a pressure of at least 200 pounds, and the plants should be covered 
thoroughly by the spray. 

Dusting for late blight costs somewhat more than spraying and is 
_ not quite so effective; however, it is to be recommended where dusting 
machines are ayailable and sprayers are not. The copper-lime dust is 
usually purchased ready-mixed. With mixtures containing 20 or 25 
per cent of copper sulphate and 10 per cent of calcium arsenate, that is, 
containing about 6 or 7 per cent of metallic copper, the dust should be 
used at the rate of 20 to 40 pounds per acre, depending on the size of 
the plants. The dust may be prepared at home by mixing 20 pounds 
of powdered (monohydrated) copper sulphate, 10 pounds of calcium 
arsenate, and 70 pounds of hydrated lime. In preparing the material 
at home, it is imperative that monohydrated copper sulphate be used 
instead of the ordinary commercial crystalline copper sulphate, or blue- 
stone. Dusting should be done early in the morning, when the plants 
are still wet with dew, so that the dust will stick to the plants, and 
should be done thoroughly, covering every part of the plants. 1 

Tomato plants should be watched as they develop in the cold frames 
and in the field. With the first appearance of late light, spraying or 
dusting should be begun and should be repeated at intervals of a week 
to ten days, depending on the weather. These recommendations apply 
as well to potatoes, which may he sprayed or dusted first when the 
plants are six to eight inches high, with the application repeated at 
intervals of ten days to two weeks so long as conditions continue to 
favor spread of late blight. It may be suggested that whenever late 
blight appears in a given locality, nearby potato and tomato fields 
should be sprayed or dusted at once, to prevent possible spread of the 
disease. Furthermore, while continued spraying or dusting is recom- 
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mended, even a single thorough application at just the right time may 
result in preventing an epidemic of late blight, even if it does not 
completely control the disease. 

During the recent epidemic in the Lower Rio Grande Valley, the 
copper-lime dust was used quite extensively, since few of the growers 
were equipped with sprayers. Wherever the dusting was done thor- 
oughly, the disease was checked. Some of the growers dusted their 
plants with sulphur, and obtained poor results. County Agent H. L. 
Alsmeyer of Cameron County reported that a potato field near Browns- 
ville, which received only a single application of copper-lime dust from 
an airplane, outyielded an adjoining, undusted, field by twenty-five 
bushels per acre, representing a net cash profit in this case of approxi- 
mately $40.00 per acre for the single dusting. 


Packing Tomatoes During Late-Blight Epidemics 


An important source of loss to tomato growers, during the epidemic 
in the Valley, was the rapid decline in the price received even for those 
tomatoes that could be shipped out. As has been pointed out above 
(Table 1), tomatoes which appeared to be free of late blight were in 
many cases already infected and developed the rot after being sent on 
to market. The natural result was to injure the market and to reduce 
the price for Valley tomatoes, even for those growers who had sprayed 
or dusted their fields and in this way produced a crop that was free of 
late-blight rot. 

Such a situation should properly be dealt with by adequate spraying 
or dusting in the field, to prevent the fruits from being exposed to in- 
fection. However, should future epidemics oceur from failure to con- 
trol the disease by proper treatment in the field, a procedure may be 
suggested which is based on the fact that in the experiment summarized 
in Table 1, culling fruits four days after packing eliminated more than 
two-thirds of the infected tomatoes. This procedure will apparently 
not be necessary, even during epidemics, for fruits coming from fields 
in which there is little or no late blight. Instead of being shipped out at 
once, the tomatoes from fields in which late blight is present should be 
stored in the shed for at least four days to allow time for the disease 
to develop. The fruits should be stored where they will not get wet, 
since there is a possibility of further infection when the surface of the 
fruit is moist. After this, cull out all fruits showing the slightest 
signs of rot, repack, and ship. The sound tomatoes which may ripen 
during this storage period should be handled separately, and either 
shipped under refrigeration or sold to nearby markets. 


(10) 
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These abstracts of the bulletins, circulars, Director’s Annual Report, the 
soil survey reports, and the scientific articles published by or in coopera- 
tion with the Texas Agricultural Experiment Station during the year 1931 
are comments which may in some cases carry the desired information on 
the subject treated or may serve to cause the reader to request the pub- 
lication for more thorough study. This publication is sent to the entire 
mailing list of more than 75,000 names and is the only publication of the 
Station mailed to all names on the list. By special request any one may 
get a copy of any of the station publications so long as they are available. 
Those desiring any of these publications or any of the publications 
listed at the end of this circular should make request for them to the 
Texas Agricultural Experiment Station, College Station, Texas. 


The edition of each bulletin or circular is limited to the estimated num- 
ber that will likely be requested by those interested in the particular sub- 
ject treated. When a new publication has been printed, efforts are made 
_“to acquaint the public through press announcements and other forms of 
publicity. All publications are free to all citizens of the State as long 
as the supply is sufficient. An attempt is made to keep some of the bul- 
letins to be loaned after the supply for distribution becomes exhausted. 

Abstracts of the scientific articles make reference to the publication in 
which they may be found and in general the publication carrying the ar- 
ticle should be consulted for an examination of the article. The Station 
usually secures a small number of reprints of these articles which will 
be sent when available to those requesting them. The articles are technical 
in character and are intended primarily for the specialist. 

The popular articles listed are not available at this office. Reference 
should be made to libraries or request may be made to the publishers for 
copies of their journals carrying the articles. 


BULLETINS 


Bulletin No. 421, January, 1931—A Chemical and Microbiological Study of 
Lufkin Fine Sandy Loam in Relation to Productiveness, by 
E. B. Reynolds. 

In a study of some of the factors of productiveness of Lufkin fine 
sandy loam soil at College Station, Texas, in 1925, 1926, and 1927, 
it was found that the nitrifying power of the soil was positively 
and significantly correlated with the yields of cotton and corn. The 
nitrifying capacity of the soil was a better index of the crop-pro- 
ducing power of the soil than the total] nitrogen, the total phosphoric 
acid, or the active phosphoric acid of the soil. 

The addition of nitrogenous materials, cottonseed meal and manure, 
and of phosphoric acid, as superphosphate and ground rock phosphate, 
stimulated the nitrifying power of the soil and increased the pro- 
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duction of nitrates in field soil. Under conditions in the laboratory 
the addition of lime increased the power of the soil to produce nitrates, 
although this increased nitrifying power was not more significantly 
correlated with the yields of cotton and corn than was the nitrifying 
power of the soil without lime. Seasonal conditions did not influ- 
ence the nitrifying power of the soil under conditions in the laboratory, 
as indicated by analyses of samples taken at monthly intervals during 
the growing season. 

The continuous growing of cotton and of corn decreased the pro- 
duction of nitrates in field soil. The growing of corn on the same 
land every year also had a tendency to weaken the nitrifying power 
of the soil, a fact which apparently explains why the yield of corn 
is reduced more by continuous cropping than is the yield of cotton. 


Bulletin No. 422, March, 1931—Variations in Vitamin A and Chemical 
Composition of Corn, by G. S. Fraps. 

Deficiency of vitamins, protein, energy, or minerals, in the diet of 
man or animals may result in decreased health and vigor or in certain 
diseases. Vitamins are organic compounds found in foods in very 
small quantities, and are essential to the life and health of animals. 
Albino rats are used to estimate the quantity of vitamins in foods. 
Methods are described for breeding the rats and testing the foods 
for vitamin A. Selection of the breeding rats resulted in improve- 
ment in uniformity. 

The vitamin A content of yellow corn is high. One gram of yellow 
corn (39 samples) contained 2.5 to 8 units of vitamin A, one gram 
of red variegated corn (18 samples) contained 0.9 to 5 units, while 
one gram of white corn usually contained less than .03 unit. The 
units of vitamin A in crosses of yellow with white corn were ap- 
proximately in proportion to the number of genetic factors for 
yellow color in the crosses. Season and locality (11 localities and 3 
seasons) had some effect on the vitamin A content of yellow and 
red corn. 

Varieties of corn varied little in composition, including protein, 
but the protein content varied considerably according to the locality 
in which the corn was grown. The correlation between rainfall, 
January through July, and protein content was —.576 plus or minus 
072. Slightly less lime and phosphoric acid were in the corn grown 
in two localities than in the samples grown at the other five places. 


Bulletin No. 423, April, 1931—Cotton Root-Rot and Its Control, by J. J. Tau- 
benhaus and Walter N. Ezekiel. 


Root-rot occurs in at least 196 counties of Texas and in at least 
30 soil series. Root-rot concerns not only those directly engaged in 
agriculture, but also persons living in cities and towns, since the dis- 
ease attacks field and truck crops, fruit trees, ornamentals, shrubs 
and shade trees. ; 

Root-rot is caused by a fungus, Phymatotrichum omnivorum, which 
attacks the roots of susceptible plants and causes them to decay. The 

. vegetative strands of the fungus are found on the diseased roots, and 
the spore-mat slage is formed on the surface of the soil above the 
affected roots. Resting bodies, or sclerotia, are formed in the soil 
ee the diseased roots, and aid in the survival of the fungus. 
re Otro pecan from plant to plant chiefly along the roots rather 
ae ey ore ee a growth for long distances through the soil. 
pari aa ungus overwinters in an active, vegetative condition 

n the living though infected roots of susceptible crops, and con- 
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tinues to spread along these roots during winter even after the tops 
of the plants have been killed by frost. In a dormant condition, the 
fungus overwinters as sclerotia, Weeds aid in the overwintering of 
root-rot, since the fungus may survive on their roots. 

Tentative recommendations for control are given. Emphasis is 
still placed on rotation with non-susceptible crops, together with 
clean culture, which should be practiced throughout the entire rotation 
period, both while the crops are growing and during fall, winter, and 
spring. Since sclerotia may survive in the soil for at least three 
years, rotations with grain sorghums, corn, wheat, oats, or other 
non-susceptible crops for three years are recommended. 

Various other possible methods ‘for the control of root-rot are still 
in the experimental stage, including, for instance, attempts to acidify 
soils, the use of soil disinfectants, fertilizers and manure, deep 
plowing and subsoiling, and testing and development of resistant 
varieties. 


Bulletin No. 424, April, 1931—Grain Sorghum Date of Planting and Spac- 
ing Experiments, by R. E. Karper, J. R. Quinby, D. L. Jones, 
and R. E. Dickson. 


Temperature conditions and the distribution of summer rainfall 
are important factors that determine the optimum time for planting 
grain sorghums. Dwarf Yellow milo and feterita generally pro- 
duced highest yields of grain from June 15 planting at Lubbock, 
Spur, Big Spring, and Dalhart; from May 15 planting at Chillicothe 
and Temple; and from April 1 planting at Beeville. Dwarf Black- 
hul kafir produced highest grain yields from May 15 planting at 
Lubbock, Chillicothe, Spur, and Temple; from June 15 planting at 
Dalhart and Big Spring; and from March planting at Beeville. The 
best grain yields of hegari are usually produced from the later plan- 
tings. At Big Spring, hegari planted June 15 yielded 7 bushels, or 
40 per cent, more grain than when planted earlier than this date. 

Forage yields are ordinarily increased and better quality of forage 
is produced from the later plantings. At Chillicothe, June 15 plant- 
ings returned the highest yield of forage, and at Temple yields were 
highest from May 15 plantings. 

The spacing requirements of grain sorghum varieties depend 
largely upon their tillering habits. For best yields of grain, varie- 
ties that tiller freely require greater plant space than those that 
tiller but little. The milos are freely-tillering in habit, are grown 
primarily for grain, and should be spaced 12 to 24 inches. Approxi- 
mately 20 per cent more grain, or five bushels, was produced from 
milo spaced 18 to 36 inches in the row at Lubbock than when 
spaced 3 to 9 inches. The average results at all stations indicate 
the best spacing of milo to be 12 to 24 inches. Kafir is sparsely- 
tillering in habit and produced the best yields from a close spacing 
of around 6 inches, yielding 10 to 20 per cent more grain, or three 
to four bushels more, than when spaced 12 to 24 inches. Hegari 
and feterita tiller freely but as they are important forage types 
they should be spaced so as to allow 6 to 12 inches between plants 
in the row. 

The largest yields and best quality of forage of all varieties were 
produced from close spacing. Kafir and milo, spaced 38 to 9 inches, 
produced 11 per cent more forage than when spaced 12 to 18 inches. 

Losses in grain yield, due to planting in wide rows instead of 
normal rows, are too great to withstand unless the use of wide 
rows fits in with some other farm practice, such as planting wheat 
following grain sorghum. Forage yields are reduced when plant- 
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ing is done in the wider rows instead of normal rows and over a 
period of years a reduction of about 25 per cent occurred in 
forage yields when grain sorghums were planted in wide rows 
instead of normal rows. Under certain circumstances paired rows 
can probably be used to advantage, in view of the comparatively 
small reduction in grain yield resulting from the use of paired 
rows, particularly with milo. The average decrease in grain yield 
from paired rows, as compared with that from normal rows, was 
1.1 bushels to the acre, and the corresponding decrease when 
grown in wide rows was 4.6 bushels. The results are fairly con- 
sistent in favor of normal rows, but a smaller reduction in yield 
from using the wider rows occurred at Chillicothe and Spur than 
at Lubbock, Big Spring, and Dalhart. 

Grain yields of kafir were reduced 4.3 bushels; feterita, 6.9 
bushels, or about 25 per cent, when cowpeas were planted in alter- 
nate rows with these grain sorghums, and forage yields were also 
decreased about 25 per cent. 

The use of the most effective commercial dry-dust seed disin- 
fectants increased germination and emergence of feterita seed 30 
to 40 per cent over that of untreated seed. Either Copper Carbonate 
or Ceresan, applied at the rate of 2 to 3 ounces per bushel of seed, 
is a convenient and effective dry-dust treatment for sorghum ker- 
nel smut. 


Bulletin No. 425, May, 1931—The Estimation of Salt and Molasses in Mixed 
Feeds, by G. S. Fraps. 


A statement of the percentage of salt in mixed feeds is required 

by the feed laws of practically all states, and the accuracy of this 
statement needs to be checked on some samples, especially where 
excessive quantities are supposed to be present or when salt appears 
to be present and is not declared. The percentage of molasses in 
feeds containing low-grade ingredients is also declared in Texas, 
and in some other states, and the accuracy of the guarantee also 
requires checking from time to time. 
_ This Bulletin describes an improved method for estimating chlorides 
in feeds, calculated to salt, based upon the use of picric acid as a 
precipitant for interfering substances and titration with silver nitrate. 
It also describes a method for molasses, based upon the estimation of 
sugars in the mixed feeds. As practically. all feeds contain sugars, 
allowance must be made for the quantity present in the other 
ingredients in mixed feeds besides the molasses. This is provided 
for in the method discussed. 


Bulletin No. 426, April, 1931—Determination of Soil Moisture by the Meth- 
od of Multiple Electrodes, by W. H. McCorkle. 

This Bulletin reports the theoretical principles used in adapting 
electrical measurements of soil resistivity to the determination of 
soil moisture, and the results obtained during the summer of 1930 
at Substation | No. 7, located near Spur, Dickens County. Com- 
parison of soil-moisture measurements by the auger method with 
the moisture measurements given by the calibration obtained during 
this investigation has not been sufficient to determine the accuracy 
of the method. _However, readings made on the control plats of Sub- 
station No. 7, indicate that the method should prove useful in ob- 
taining relative measurements of soil moisture and may possibly 
be used to determine the percentage of moisture in soils at various 
locations. There is also included a brief statement of the steps to 
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follow in making moisture determinations by resistance measure- 
ments of soil at other locations. The apparatus is such that it can 
be readily obtained from companies dealing in scientific and labora- 
tory supplies, and is reasonably portable. 


Bulletin No. 427, May, 1931—Type of Farming Areas in Texas, by C. A. 
Bonnen and F. F. Elliott. 


The State is divided into twenty major areas, within each of which 
there is a high degree of similarity as to the crop and livestock sys- 
tems and as to such physical characteristics as soils, surface, and 
climatic conditions. The main objective of this Bulletin is to call 
attention to these areas and to present descriptive material for the 
State as a whole as well as for each area so as to provide those in- 
terested in Texas agriculture with a general knowledge of the char- 
acter of farming in different parts of the State. 

The ways in which different natural and economic factors operate to 
determine the kinds and amounts of crops and livestock grown are ex- 
plained. The distribution of crops and livestock over the State is 
presented by means of dot maps. The concentration of certain crops 
and types of livestock in different parts of the State and the trend 
in the production of each is indicated. 

The manner in which these crop and livestock enterprises are 
combined in different parts of the State to form type-of-farming 
areas is discussed. The type of farming and the physical char- 
acteristics of each area are described in such a way as to indicate 
to the reader the relationship between them. The combination of 
enterprises in Areas 7 and 15 serve to illustrate the sharp contrasts 
in the types of farming among some of the areas. The major 
enterprises in the Edwards Plateau grazing area (Area 7) are the 
production of beef cattle, sheep, wool, Angora goats, and mohair 
under range conditions. In the Black Prairie (Area 15) cotton 
production is the only major enterprise and, although a small acreage 
of other crops such as corn, sorghums, and small grain is grown, it is 
hardly sufficient to provide feed for work-stock and the few cows, 
chickens, and hogs kept on farms in this area. In the Edwards 
Plateau grazing area agriculture is based largely on the native 
vegetation, whereas, in the Black Prairie a high percentage of the 
land is cultivated and everything centers around the production 
of cotton. 

Typical farming systems for farms of different sizes have been 
determined and one to four such systems are presented for the more 
important sizes of farms in each area in which cropper farmers 
are not found in significant numbers. In this way the so-called 
“average farm” is broken up into groups of farms of approximately 
the same size and organization and for which the average is fairly 
representative of the individual farms of each group. 

The differentiation of the agriculture of a State into type-of- 
farming areas should facilitate gaining a clear picture of the char- 
acter of farming in different parts of the State. Type-of-farming 
studies further give agencies advising farmers a better idea of the 
limits within which specific recommendations may apply and also 
provide a more accurate basis for making recommendations. They 
likewise supply a background of information for farm management 
and other economic studies which should serve to make research 
in this field more accurate and precise. 
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Bulletin No. 428, June, 1931—The Fertilizing Value of Greensand, by G. S. 
Fraps. : 

Greensand, a mineral containing phosphoric acid and potash, 
is extensively distributed through Texas. Some deposits containing 
3 to 6 per cent of total phosphoric acid and 3 to 6 per cent of total 
potash have been found in Bexar and other counties, but the green- 
sand in East Texas contains much smaller percentages of phosphoric 
acid and potash. 

The potash in greensand is not soluble in water, as is the case 
with commercial fertilizers, but is almost completely soluble in strong 
acids. The phosphoric acid is not only available, like that in com- 
mercial fertilizers, but is soluble in acids. 


Pot experiments on three soils were made for the purpose of 
ascertaining the availability to plants of the phosphoric acid and 
potash of greensand. The maximum availability of the phosphoric 
acid in greensand was 40 per cent of that of the superphosphate, 
while the minimum was zero. The maximum ayailability of the 
potash of greensand compared with that of potash salts was 12 
per cent. A liberal average availability was 10 per cent for phos- 
phoric acid and 8 per cent for potash. 

The value of greensand containing 5 per cent each of phosphoric 
acid and potash, compared with a commercial fertilizer of the same 
composition which would have a valuation of $12.00 a ton at the 
present time, would be $3.12 a ton if the maximum availability 
of the potash and phosphoric acid in greensand is used. If the 
availability of 10 per cent for phosphoric acid and 8 per cent for 
potash is used, the comparative value of greensand containing 5 per 
cent each of phosphoric acid and potash, would be $1.08 a ton. 

Greensand has fertilizing value and could be used in quantities 
of 5 to 40 tons an acre where it can be mined and applied at a cost 
closely related to its value. It does not contain sufficient fertilizer 
value to justify attempting to market it. 


Bulletin No. 429, July, 1931—The Effect of Cottonseed Meal and Other 
Feeds on the Storage Quality of Eggs, by Ross M. Sherwood. 

In a study during 1928, 1929, and 1930 to determine the effect 
of various food materials on the storage quality of eggs, it was 
found that a number of these materials, when used in feeds for 
laying hens caused the eggs to deteriorate in storage. Hens re- 
ceiving daily 2 to 12 grams of cottonseed meal, laid eggs in which 
the percentage of seconds and discards ranged from 8 to 97 per 
cent, after about 8 months in storage. Hens which received mash 
mixtures containing 9 to 30 per cent of cottonseed meal laid eggs in 
which the loss in storage ranged from 57 to 98 per cent. The yolks of 
the ege’s became discolored and in many cases they absorbed material 
from the white; in some cases the whites of the eggs became dis- 
colored also. For that reason the Texas Station is no longer re- 
commending the use of cottonseed meal for laying hens during 
the seasons when eggs are being put in storage. 

In the case of eggs that were broken out and stored in a frozen 
condition for a period of five months, the mixed yolk and white 
of those laid by hens fed cottonseed meal became much darker in 
color than did those laid by hens fed no cottonseed meal but other- 
wise handled in a similar way. 

_ The substance in cottonseed meal that causes eggs to deteriorate 
in storage is probably something closely associated with the cotton- 
seed oil. The feeding of extracted cottonseed meal which contained 
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a very small amount of oil caused practically no loss of eggs in 
storage, while eggs from hens fed one gram daily of either crude 
cottonseed oil or partially refined cottonseed oil deteriorated in 
storage. Feeding the soap stock which is secured in partially refining 
crude cottonseed oil with sodium hydroxide and which contains a 
large percentage of the impurities and coloring matter of the crude 
oil, did not cause losses in storage. The eggs laid by hens which were 
fed refined cottonseed oil (Wesson oil), did- not deteriorate in 
storage. This suggests that the later processes used to manufacture 
this highly refined oil remove or change the substance that injures 
the storage quality of the eggs. 

Results indicate that the feeding of one gram daily of cod liver 
oil, which is the equivalent of about 2 to 3 per cent in a mash mix- 
ture, causes no injurious effect on the storage quality of eggs. 

Studies were also made on the effect of raw linseed oil, linseed 
meal, and soybean meal on the storage quality of eggs, but further 
experimentation is needed to determine whether they have any 
injurious effect. 


Bulletin No. 430, July, 1931—Chemical Composition of Soils of Cameron, 


Coleman, Dallas, Erath, Harris, Reeves, Rockwall, and Tarrant 
Counties, by G. S. Fraps. 

This Bulletin contains detailed analyses of the various types of 
soils found in Cameron, Coleman, Dallas, Erath, Harris, Reeves, 
Rockwall, and Tarrant counties. Tables interpreting the analyses 
arc also given, as well as the results of pot experiments designed 
to test the fertility of the soil. The Bulletin outlines methods for 
the maintenance of soil fertility, explains the terms used, and 
interprets the results. The results show that the fundamental basis 
of the soil fertility of the various soil types, indicates their weakness 
or strength, and their probable needs for increasing or main- 
taining fertility. The black prairie soils are found to be richest 
in plant food and well supplied with lime, while the forested up- 
land soils on an average are lowest in phosphoric acid, nitrogen, 
potash and lime, and in some cases are slightly acid. The first- 
bottom soils are usually well supplied with plant food and with lime. 

The Black Prairie soils of Tarrant county and the first-bottom 
soils of Dallas county run highest in nitrogen. The alluvial soils 
of Cameron county and the upland soils of Dallas and Cameron 
counties are highest in phosphoric acid. The upland soils of Cameron 
county are highest in active potash. 

For each county, tables are given showing the analyses of the 
various types of soils, the pot experiments, and the interpretation 
of the analyses, for each individual soil type. Some tables also 
contain the results of analyses of the salts found in salt spots or 
salty areas in some of the counties. 


Bulletin No. 431, July, 1931—The Soils of Texas, by W. T. Carter. 


Nearly 80 per cent of Texas has been reached by some form of soil 
survey work. This work is done cooperatively by Texas Agricul- 
tural Experiment Station and Bureau of Chemistry and Soils of the 
U. S. Department of Agriculture. 

Of the 168,000,000 acres comprising the land area of Texas some 
35,000,000 acres—nearly 21 per cent—have been covered in detailed 
soil surveys of some 70 areas, consisting of counties or parts of 
counties, scattered throughout all parts of the State. On about 
98,000,000 acres, 58 per cent of the land, mostly located in Western 
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hern Texas, the soils have been less intensively surveyed 
See ones methods in 138 counties included in eight separate 
areas. In these surveys more than 100 soil series have been recog- 
nized and of these over 500 soil types have been studied and mapped. 
The information collected in these surveys has been issued in about 
80 publications, which consist of a soil map and a report. The soil 
map shows the location and extent of each soil in the area surveyed 
while the report gives the characteristics and features of the soils 
and their uses and suitability to crops with various other related 
information. 

The present knowledge of the soils of the State thus obtained 
together with many soil studies made in unsurveyed areas has pro- 
vided sufficient information to enable the preparation of the very 
general soil map of Texas here shown, together with brief des- 
criptions of the soil regions and of the principal soils, with their 
general agricultural importance and relationship. ' 

Nearly 100 of the most important series of soils that occur in the 
State are described briefly in this paper, and these with the map, 
give in generalized form an outline of the present information 
relating to soil classification and soil values in this great area. 
The large number of soil types within the State forbids the attempt 
to describe them in detail in this paper, but the general character 
of many of the more important of these minor soil divisions has 
been brought out in the series descriptions. 

The soils of Texas, many of them found in no other part of the 
United States, are of widely differing characteristics and features 
and extend through a wide range of productiveness and suitability 
for crops. On the characteristics of the soils are based the uses 
for which they are best suited. The success of agriculture in Texas 
depends upon the appropriate use of the soils, which constitute the 
most valuable resource of the State. While the present population 
and wealth of Texas are largely due to the productive soils there 
are large amounts of marginal soils being used for purposes for 
which they are not well suited and are not returning a profit for 
the effort and expense incurred to obtain the uncertain production. 
Some soils, many naturally productive, are being injured by erosion 
and by exhaustive cropping. Other soils of high inherent produc- 
tiveness are not being utilized because of insufficient drainage 
or on account of insufficient moisture. Many soils are farmed that 
are so low in productive value that those devoting their time to 
their cultivation cannot hope to gain more than a bare existence. 

It is only in using the soils of Texas for the crops for which they 
are best suited, be these either timber, natural range plants, or 
cultivated crops, and by protecting the soils and improving them, 
that a prosperous agriculture can be maintained. In this work it 
is hoped that a general knowledge of the characteristics and capabi- 
lities of the soils of Texas may be provided that will afford a basis 
for a more careful appreciation of the soil resources of the State. 


Bulletin No. 432, August, 1931—Manganese in Texas Soils and Its Relation , 
to Crops, by E. C. Carlyle. 


_ Manganese is an essential plant food and a few calcareous soils 
in the eastern part of the United States have responded to appli- 
cations of manganese sulphate. 

Twenty-one Texas soils have been tested for their response to 
manganese sulphate by means of pot experiments. No marked 
Increase in the growth of crops was produced by manganese 
sulphate. On six of the soils manganese sulphate was apparently 
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toxic. Out of the thirteen soils reported to have produced chlorotic 
crops in the field, only two produced chlorotic crops in the green- 
house. 

The coefficient of correlation is low between the amount of man- 
ganese removed by corn and the percentage of manganese in the soil, 
being .437+.04. The addition of fertilizer containing nitrogen, 
phosphoric acid, and potash, but no manganese to soils tends to in- 
crease the percentage of manganese in the crop. Crops grown on 
quartz sand tend to take up increasing amounts of manganese 
when increasing amounts are applied, corn taking up about 10 per 
cent of the amount applied, cotton much less. 

A crop of corn, cotton, or kafir is estimated to require about 
half a pound of manganese to the acre, and a crop of wheat about 
one pound. Although some Texas soils are low in manganese, 
they contain enough for 320 crops of cotton and are better supplied 
with manganese than with nitrogen, phosphoric acid, or potash. 

The manganese content of the soils of the Central Texas Black 
Prairie is higher than in the soils of East Texas or South Texas. The 
manganese content of the soils of the Edwards Plateau is the lowest 
of any section studied. 

Manganese sulphate is not recommended for application to Texas 
soils, as no soils were found to need it. 


Bulletin No. 433, August, 1931—Bitterweed Poisoning in Sheep, by Wael 
Hardy, V. L. Cory, H. Schmidt, and W. H. Dameron. 


Bitterweed, Actinea odorata (DC.) Kuntze, has been shown to 
be poisonous to sheep. This plant grows from Kansas south to 
Mexico and from central Texas west to California. In Texas it 
occurs in greatest abundance in the Edwards Plateau region. It 
is an annual plant and for many years was confined to basins 
and low areas. During the last several years it has spread to 
higher ground so that it now occupies large areas of the previously 
best grazing land on some ranches. Simultaneously with the spread 
of the bitterweed heavy losses among sheep due to the poisoning 
from this plant have been experienced. 


The amount of bitterweed an animal must consume to cause 
symptoms of poisoning varies considerably. In one case as little 
as 500 grams of the immature green plant administered in two days 
caused death of the animal, while another animal, consuming 1100 
grams of the same material in 11 days, remained healthy. Bitter- 
weed poisoning may manifest itself in sub-acute poisoning when 
only a small quantity of the plant is consumed or in acute poisoning 
when larger quantities are taken. Many of the sub-acute cases will 
recover if the sheep are removed from bitterweed range when 
the first symptoms appear and offered supplemented feed while 
the acute cases rapidly terminate in death. The symptoms of 
bitterweed poisoning are such as loss of appetite, cessation of 
rumination, depression, indications of abdominal pain, bloat, froth- 
ing at the mouth and a green discharge from the nose. Lesions 
particularly noticeable in bitterweed poisoning are congested areas 
in the intestinal tract, marked congestion of the lungs, hemorrhages 
on the external surfaces of the heart and congestion or hemorrhages 
of the lymph nodes of the head. 


Bulletin No. 434, September, 1931—Commercial Fertilizers in 1930-1931 and 
Their Uses, by G. S. Fraps and S. E. Asbury. 
The annual Fertilizer Control Bulletin contains statistics re- 
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garding fertilizers sold in Texas, information regarding the fertilizer 
law, and analysis of samples of the fertilizer sold by different manu- 
facturers. The extent to which the various manufacturers are 
coming up to their guaranties is shown. 


The total sales of fertilizer in Texas for 1930-31 were 64,424 tons. 
In 1929-30 they were 138,917 tons; in 1928-29 they were 187,215 
tons—all exclusive of cottonseed meal sold as a feed but used as 
a fertilizer. Sales of fertilizer decreased over 50 per cent, and 
the use of fertilizer on cotton apparently decreased much more 
than 50 per cent. Practically all the sales of mixed fertilizers 
were confined to about 20 analyses. 

The Bulletin contains a discussion of the use of fertilizers and 
suggestions for their use on various crops and in various sections 
of the State. 

Tables are given showing the extent to which the various fer- 
lizer manufacturers met or exceeded their guarantees. The cost 
of fertilizer was less in 1930-31 than in 1929-30. 


Bulletin No. 435, November, 1931—The Control of Fire Ants in the Lower 
Rio Grande Valley, by S. W. Clark. 


The fire ant does severe damage to young citrus trees in the Lower 
Rio Grande Valley. The control of this pest is one of the major 
factors in the development of a citrus grove in this region. 

Poisoned baits with thallium sulphate as the poison have proved 
very satisfactory when applied to the nests in the proper manner. 
Two ounces of thallium sulphate per gallon of sugar syrup has 
proved to be the weakest solution which can be used in the bait to 
secure satisfactory control. 

As reinfestations will occur at intervals, frequent inspections 
and treatment are necessary. 

Calcium cyanide, applied to the ant nests, has also given satisfactory 
control of these insects. Paints and washes incorporating crude 
carbolic acid, creosote, or creolin compounds are not recommended for 
application to the citrus tree. 

Thallium sulphate and calcium cyanide are very deadly poisons, 
and the handling of these materials should be entrusted only to 
those who are familiar with their dangerous properties. 


Bulletin No. 436, November, 1931—Productive Energy of Feeds Calculated 
from Feeding Experiments with Sheep, by G. S. Fraps. 

The productive energy of feeds for ruminants was calculated 
for 336 tests in 81 feeding experiments with sheep made by various 
Experiment Stations. Feeding experiments can be used for the 
purpose when feeds are compared with a standard feed in a check 
ration, with few or no other variables. Many feeding experiments 
examined could not be used for this calculation on account of the 
presence of two or more variables. The productive energy cal-— 
culated from analyses and production coefficients previously pub- 
lished, for alfalfa hay, corn, corn silage, corn gluten feed, native 
hay, hominy feed, kafir, oats, oat and pea silage, peanut meal, roots, 
rutabagas, soy bean oil meal, soy bean hay, sugar beets, and timothy 
hay. Revised production coefficients, based upon the feeding ex- 
periments, are given for alfalfa hay, bean straw, dried beet pulp, 
clover hay, corn fodder, corn stover, emmer or spelt, molasses, 
oat straw, rye, soy bean straw, sunflower silage, whole wheat, 
ground wheat, and wheat bran. The productive values of corn fodder 
and of oat straw were greater in balanced than in unbalanced rations. 
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Cottonseed meal and linseed meal had higher productive values, 
which was 50 per cent higher with cottonseed meal, when they were 
added to and compared with an unbalanced ration, than when com- 
pared with another protein feed in a balanced ration. 


Bulletin No. 437, November, 1931—Digestibility by Chickens of the Consti- 
tuents of the Nitrogen-Free Extract of Feeds, by G. S. Fraps. 


The digestibility by chickens of the sugars, starch, pentosans, 
and residual nitrogen-free extract in 24 feeds were studied. In 
122 individual tests, the sugars and starches were highly digested. 
The residual nitrogen-free extract and especially the pentosans, 
have a lower digestibility. Chickens digest sugars and starches 
to the same extent as sheep, but have only half as much power to 
digest pentosans. This is further confirmation of the fact that 
ee have only a low power to utilize fibrous materials or roug- 
ages. 


Bulletin No. 438, November, 1931—Temato Varieties and Fertilizers for the 
Lower Rio Grande Valley of Texas, by W. H. Friend. 

Tomato production is one of the leading truck-gardening enter- 
prises in the Lower Rio Grande Valley. The annual production of 
tomatoes has increased from 946 cars in 1926-27 to 2,927 cars 
for the 1930-31 season. Since the shipping season is short, early 
maturity of the crop is a most important factor. Shipping quality 
of the fruits is also an important consideration. The globe or 
round-type fruits are in better demand but these varieties are late 
and somewhat unprolific as compared with varieties like Bonny 
Best. Varieties of the semi-globe or oblate type are less productive 
and mature later than varieties of the flattened or oblong type, but 
are more desirable from the commercial standpoint than other types. 
Bonny Best, John Baer, Clark’s Early, and similar varieties come 
under this classification and appear to be better adapted to this 
region than any of the other varieties studied. 


An application of 20 tons of manure per acre increased the annual 
yield of marketable fruit by 2,000 pounds. Twelve hundred pounds 
per acre of 4-8-8 fertilizer gave decided increases in yield, but 
six-hundred-pound applications of the same fertilizer were not equal 
to applications of six hundred pounds per acre of superphosphate. 

Pruning reduced the total yield of fruit, but increased the per- 
centage of early marketable fruit. 

Spacing the plants relatively close together increased the yield of 
early fruit, and did not materially reduce the size of the fruits. 

“Pocketing” was more severe on some varieties than others, and 
was confined to individual plants in some instances. Fertilizers 
did not materially affect the percentage of “pocketed” fruits. 


Bulletin No. 439, November, 1931—Estimation of Nitric and Nitrous Nitro- 
gen in Soils, by G. S. Fraps and A. J. Sterges. 


A study of the changes in the nitrogen of the soil involved in the 
process of nitrification required study of the method for estimating 
nitrates in soils and cultures. Considerable discrepancies in the 
amounts of nitric nitrogen as measured by the colorimetric phenol- 
disulphonic acid method and by the Tiemann-Schulze and reduction 
methods, led to considerable study of the methods. The differences 
were found to be due to nitrites in considerable quantities in some 
of the cultures. Details of the alpha-naphthylamine method for 
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nitrites were modified to render it suitable for estimating nitrites 
in soils or cultures of soils. The zine ferrous-sulphate method for 
nitrates and nitrites was modified for use in testing the methods, 
the ammonia being finally estimated by titration or by nesslerizing. 
When allowance was made for nitrites, the pheno!-disulphonie acid 
method was found to be accurate and best suited to work on soils. 
Various details of the methods were studied. Detailed descriptions 
of the methods are given. 


Bulletin No. 440, December, 1931—Commercial Feeding Stuffs from Sep- 
tember 1, 1930 to August 31, 1931, by F. D. Fuller, James 
Sullivan, and S. D. Pearce. ; 

This Bulletin is the twenty-sixth annual report of the inspec- 
tion of feeding stuffs sold in the State of Texas under the provisions of 
the Texas Feed Law, which was first enacted by the Legislature 
in 1905, amended in 1907 and subsequently, and codified in 1925. 
During the year ended August 31, 1931, 2,926 samples were submitted 
to chemical analysis and microscopical examination, 2,703 of which 
were secured by duly appointed feed inspectors. 

The average composition of the samples analyzed is presented in 
a table and the digestable protein and productive energy of the feeds 
are given. A table is given showing the average protein content 
of the cottonseed products made by each oil mill so that the reader 
can see which mills maintain the guaranties on the average. Com- 
puted from the sale of tax tags, there were 1,112,302 tons of feed 
sold in the State during the year ended August 31, 1931, or 322,664 
tons less than during the previous year. 

Chemical standards for various by-product feeds and _ special- 
purpose mixed feeds are shown together with additional information 
on the requirements of the Texas Feed Law and the composition 
of feeding stuffs. 


Bulletin No. 441, December, 1931—The Relation of Lime and Phosphoric 
Acid to the Growth and Bone Development of White Rats, by 
J. K. Blum. 


The importance of a sufficient quantity of lime, phosphoric acid, 
and other minerals in the food of man and animals is generally 
recognized. 

The effect of the quantity and of the ratio of lime to phosphoric 
acid in the feed was studied with rats because the results might 
have some relation to the needs of man and domestic animals for 
these minerals. 

The ratio of lime to phosphoric acid of 1.1 was found to be favorable 
for rats when the ration contained 1.0, 1.5, and 3.0 per cent of each 
mineral. 

Small deviations of either lime or phosphoric acid from the favor- 
able ratios or amounts decreased the growth of the rats. The ash in 
the femurs was in some cases affected by these changes, but not 
always. 

The minimum amounts in the ration which produced normal growth 
and good bone development were found to be 0.75 per cent of lime 
and 1.0 per cent of phosphorie acid. 

Less than the minimum amounts of lime or phosphoric acid caused 
decreased growth, produced less than normal percentage of bone 
in the rat, and lowered the percentage of ash in the femur. 

The excessive percentage of 6.0 per cent of phosphoric acid fed 
with 1.5 per cent of lime in the ration decreased the growth of the 
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rats considerably, but produced femurs containing practically a 
normal percentage of ash and developed a large quantity of bone 
out of proportion to the total weight of the body. On the other hand, 
6.0 per cent of lime with 1.5 per cent of phosphoric acid produced 
normal growth and normal bones. 

The ratio of lime to phosphoric acid in the femurs had no re- 
lation to the amounts of lime and phosphoric acid fed in the ration. 


CIRCULARS 


Circular No. 59, December, 1930—Abstracts of Bulletins 405-420 and Circu- 
lars 55-58, by A. D. Jackson. 


The publications of the Texas Agricultural Experiment Station 
during the year 1930 are abstracted in this circular and a list of 
available publications for free distribution by the Station included. 
Bulletins abstracted are 405 to 420, inclusive, and Circulars ab- 
stracted are 55 to 58, inclusive. The Director’s Forty-second Annual 
Report for the fiscal year ending August 31, 1929, and the Soil 
Survey reports of areas in Texas surveyed in 1930 are included. 
Abstracts of scientific articles by members of the staff published 
in the scientific journals during 1930 are included. The popular 
articles and addresses for 1930 are also listed. 


Circular No. 60, July, 1931—Late Blight of Tomatoes and Potatoes, by J. J. 
Taubenhaus and W. N. Ezekiel. 


In the spring of 1931, the first epidemic of the late-blight disease 
that is known to have occurred in Texas attacked the potato and 
tomato crops in certain parts of South Texas. The disease caused 
considerable losses to both crops. Starting in February in Cameron 
County, late blight was found later in Hidalgo and Willacy Counties, 
and in Brazoria County farther north along the coast. The disease 
did not appear in the other important tomato-growing sections of 
the State. 

Late blight attacks all parts of potato and tomato plants. It 
produces large, dark, water-soaked spots on the leaves; canker-like 
lesions on the stems; a rot of potato tubers; and a firm, brownish- 
green, somewhat blotchy decay of tomato fruits, which almost always 
begins at the stem end. A limited number of experiments during 
the epidemic showed that as many as one-third of apparently sound 
tomatoes coming from fields in which late blight was prevalent, later 
developed typical late-blight rot. Two-thirds or more of this de- 
layed decay showed up within four days after packing. 

Late-blight is caused by a fungus, Phytophthora infestans. This 
fungus grows inside the infected parts of the plants, and spreads 
from plant to p'ant by spores, which are formed in great abundance 
chiefly on the lower surfaces of diseased leaves. This spread is 
favored by continued cool, moist weather. Recurrence of late-blight 
in Texas will depend on the recurrence during future growing 
seasons of moist weather during which the temperature ranges 
between 50° and 80° F., such as prevailed during the 1931 epidemic. 

Control of the disease is possible by early and thorough spraying 
with 4-4-50 Bordeaux mixture, or dusting with copper-lime dust. 
During epidemics, tomatoes harvested from fields in which the 
disease is prevalent should be stored in dry open sheds for several 
days, and all tomatoes which then show decay should be culled out 
before shipping. 
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DIRECTOR’S ANNUAL REPORT 


The Forty-Third Annual Report for Fiscal Year Ending August 31, 1930, 
by A. B. Conner, Director. 
Projects under study at the Station are listed and progress made 
during the year is reported. An outline of the organization and a 
list of the lands owned and a report of the receipts and expenditures 
during the year are presented. 


SOIL SURVEY REPORTS 
Soil Survey of Navarro County, Texas, 1931, by M. W. Beck and E. H. Tem- 
plin. (Requests for copies of this publication should be made 
to the Bureau of Chemistry and Soils, Washington, D. C.) 

This, the report of a detailed soil survey of Navarro County, 

consists of 20 pages of ges eee eee accompanied by a soil 

cale one inch equals one mile. 
Sea re was made ts cooperation with the Bureau of Chemistry 
and Soils, United States Department of Agriculture and the report 
and map is issued by that organization. : 

Navarro County lies within northeastern Texas and comprises an 
area of 1090 square miles almost entirely within the Blackland Prairie 
region, though the extreme eastern part is occupied by sandy soils 
of the East Texas Timber Country. Twenty-six soil types and phases 
were mapped within the county, eighteen of these soils, comprising 
74.7 per cent of the county, consists of dark upland soils; five are light 
colored upland soils occupying 5.1 per cent of the total area; and 20.2 
per cent of the land comprises five alluvial soils in stream bottoms. 

The dark soils, mainly of the Houston and Wilson series, are 
mostly rolling or undulating, but five soils comprising 11 per cent 
of the county occupy ancient flat stream terraces. The flat soils 
are chiefly of the Irving and Bell series. The Ellis, Sumter, and 
Lewisville soils cover 6.1 per cent of the county and mostly lie so 
steeply sloping that erosion is severe and the soils very thin. 
Some areas have been so severely eroded that pasture crops are 
recommended instead of row crops. Texturally, the soils of the 
county are of two general classes, the heavy soils mainly clays and 
clay loams, comprising 68.5 per cent, and the sandy soils 31.5 per 
cent of the total land area. 

The soils are on the whole quite productive and suited to many crops. 
The Houston and Wilson soils are the most extensive by far and make 
up more than half of the county. These soils comprise the major 
portion of the rolling prairie lands and are potentially highly pro- 
ductive. Much of these soils require protection from erosion and 
terracing is advocated as being required for their conservation. 

The alluvial soils of the county, mostly clay or clay loams of 
Trinity and Catalpa series are highly productive though occasionally 
subjected to overflows. A large proportion of these alluvial soils 
are used for crops, though considerable areas remain uncleared. 


Soil Survey of Victoria County, Texas, 1931, by W. T. Carter, C. S. Sim- 
mons, H. W. Hawker, and T. C. Reitch. (Requests for copies 
of this publication should be made to the Bureau of Chemistry 
and Soils, Washington, D. C.) 

This report consists of 61 pages describing the characteristics and 
agricultural relationships of soils in Victoria County and is accom- 
panied by a soil map of that area of scale one inch equals one mile. 

Victoria County lies on the Coast Prairie in south Texas and has 
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an area of 890 square miles. It has a rather low smooth nearly flat 
to undulating surface, and both surface and underdrainage are very 
slow over large portions of the county, though in most places the 
natural drainage is sufficient to allow successful cultivation. 

Eighteen series of soils were identified in the area and of these 
40 soil types and phases were mapped. The upland soils are of two 
main groups; the dark-colored series occupying 38.3 per cent of the 
county, being mostly of the Lake Charles and Goliad series, and the 
light-colored group covering 46.9 per cent of the total land area 
comprising mainly sandy soils of the Edna, Hockley, Katy, Susque- 
hanna, and DeWitt series. Only about 13 per cent of the land lies 
in the stream bottoms these consisting chiefly of Trinity, Guada- 
lupe, and Catalpa soils. Many very small areas of several differ- 
ent series of soils occur in the northern more rolling and slightly 
timbered areas. 

The dark-colored soils of the county are highly productive, the 
Lake Charles soils requiring better drainage in many sections, while 
the Goliad soils, as a rule rather sloping, need protection from 
erosion. The light-colored soils, mostly of the Edna and Hockley 
series are not highly productive but are susceptible of great im- 
provement by use of organic matter and by installation of better 
drainage. The Catalpa and Trinity soils where drainage is adequate 
are valuable for many crops but large areas in the lower bottom lands 
have inadequate drainage for satisfactory cultivation. 


SCIENTIFIC ARTICLES PUBLISHED IN 1931 


106—Callusing of Cotton Stem Cuttings, by H. E. Rea. Plant Physiology 
5:575-586, 1930. 

Callusing experiments with cotton stem cuttings were conducted 
in glass jar propagators. The condition inside the propagators was 
manipulated to provide a range of variables. The selection of soft 
wood for cuttings, the treatment of the cuttings with aqueous 
solutions of potassium permanganate, the use of spaghnum moss 
as propagating medium and the placement of the propagators under 
low temperature were detrimental to the callusing of the cuttings. 
The cuttings callused just as readily when used immediately or stored 
for twelve hours, crowded or not crowded and when cut smoothly or 
carelessly. High percentages of cuttings callused as the result of 
using mature wood for making cuttings, inverted placement of 
cuttings in the propagators, medium that was retentive of moisture 
but well drained and high propagating temperatures, 


108—Inheritance of Chlorophyll Characters in Sorghum. R. E. Karper 
and A. B. Conner. Genetics, Vol. 16, No. 4, July, 1931. 
Data on the occurrence and inheritance of the various chlorophyll 
characters so far studied in sorghum are presented in this paper. 
White seedlings seem to be the most frequent type of chlorophyll 
mutation in sorghums and those found were inherited as simple 
Mendelian recessives. Two types of virescent seedlings, v: (vir- 
escent white) and v: (virescent yellow), are both simple recessives. 
Two types of yellow seedlings, one found in Sudan grass and one in 
kafir, of different phenotypic expression, are assigned different 
genetic factors, y: and yz Both are of simple inheritance and 
lethal in effect. 
White seedings in Sudan grass gave ratios indicating as many as 
three pairs of multiple factors involved, but if present, they could 
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not be determined and separated because of weakness of the stock. 
An albino factor, acting as a zygotic and gametic lethal, is probably a 
better explanation of the ratios obtained. A virescent yellow Sudan 
grass, in which the homozygous recessive survives to maturity, is 
apparently due to a single gene. 

A chlorophyll deficiency in sorghum not transmitted thru the pollen 
but strictly maternal in inheritance produces normal, yellow, and 
striped green and yellow seedlings, depending upon the nature of 
somatic tissue upon which the seed are borne. 


The factors R (red stem) and w (albino) were found to be linked 
with a cross-over of 41.34 per cent. The phenomenon of linkage 
which has been found in many species of plants and animals has not 
previously been reported in sorghum. 

The frequency and diversity of chlorophyll recessives recently 
found in sorghum suggest the existence of parallelism with the 
many types found in maize. Sorghum is largely a self-fertilized 
species and while the chlorophyll deficient types encountered are not 
so numerous as found when maize is selfed, they are, nevertheless, 
of quite common occurrence and apparently are the result of fre- 
quent mutation. These characters in sorghum are apparently not 
already present in the heterozygous condition since lines or strains 
inbred and under observation for a number of generations without 
showing any chlorophyll deficient types seem to suddenly mutate to 
the recessive form, and in some instances, while stock was being 
studied for one type of recessive a gene mutation giving rise to 
another type has occurred. 


109—A New Species of Two-Winged Fly Belonging to the Genus Acrona- 
rista, (Tachinidae, Diptera), by H. J. Reinhard. Entomologi- 
cal News, Vol. XLII, No. 1, January, 1931. 


This paper contains the description of a rare and interesting new 
fly belonging to the genus Acronarista of the family Tachinidae. In 
this genus the third joint of the antennae is greatly modified struc- 
turally. It is cleft into two distinct rami which in profile are strongly 
bowed effecting a U-shaped appearance, 

Heretofore the genus has been known in a single specimen from 
Miami, Florida. The present species is quite distinct specifically but 


strictly congeneric with the type species. It was collected at Opelousas, 
Louisiana, 


116—Some Factors Affecting Accuracy in the Collection of Data on the 
Growth in Weight of School Children, by Jessie Whitacre. 
Journal of Nutrition, May 1931. 


In following the weight of school children from month to month 
the data here presented show that accuracy cannot be attained un- | 
less, along with attention to the many other influencing factors, the 
child is weighed, (1) in a known weight of clothing, (2) at ap- 


proximately the same hour of day each month, and (3) with his 
urinary bladder empty. 


118—Strangulation of Cotton Roots, by J. J. Taubenhaus, W. N. Ezekiel and 
H. E. Rea. Plant Physiology 6: 161-166. January, 1931. 


Root strangulation of cotton has been found in Texas, Arkansas 
and Mississippi. It seems to occur only in flat, poorly-drained, 
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heavy clay soils, which are compacted by continuous rain or irrigation, 
and then further hardened, in the absence of cultivation, by continued 
hot, dry weather. The direct cause of the trouble is apparently that 
the upper portions of tap-roots and laterals of the young seedlings 
are caught early in the season in a subsurface layer of hard, dry clay 
in which further development is prevented. Affected plants die when 
the constricted areas in the hot, dry soil are killed, or when the moist- 
ture supply which can be transported through the constricted areas 
becomes too greatly inadequate for the requirements of the plants. 


119—Preliminary Studies on the Effect of Flooding on Phymatotrichum 
Root-Rot, by J. J. Taubenhaus, Walter N. Ezekiel, and J. P. 
Lusk. Amer. Jour. of Botany, 18:95-101, February, 1931. 


Root-rot caused by Phymatotrichum omnivorum is extremely un- 
common in bottom lands, in soils apparently favorable for the develop- 
ment of the disease, even in regions in which the disease is prevalent 
in the adjoining fie’ds. Root-rot was introduced into a creek bottom 
by the artificial inoculation of cotton plants, and reappeared in 
the year following the inoculation. In a laboratory experiment, strands 
of P. omnivorum on naturally-infected cotton roots were inactivated 
by submergence in saturated soil for more than three days; while 
with parallel series, at the same temperature but stored in moist air, 
the fungus was still viable after two weeks and still able to infect 
normal cotton plants. 

Flooding experiments in the field, during three seasons and con- 
tinuing for as long as 120 days, failed to produce significant changes 
in the survival of root-rot or to elimigate roots of root-rot carriers 
from the soil. The survival of root-rot in these experiments is ex- 
plained as due to possible lack of deep penetration of the water, and 
to the possible presence of sclerotia which are able to survive long 
periods of immersion. 


121—A New Selenia from the Edwards Plateau of Texas, by V. L. Cory. 
Rhodora, Vol. XXXIIJ, No. 390, June, 1931. 

A new species of Selenia from the water-holes along Johnson Draw 
and Howard Draw and their tributaries in Crockett County, Texas, is 
described as Selenia Jonesii, in honor of Prof. Marcus E. Jones of 
Pomona College, Claremont, California, and in commemoration of 
the visit to the Edwards Plateau of Texas in the spring of 1930, of 
this noted western botanist, who, after an active botanical life of half 
a century, is still actively engaged in botanical work. 


122—Studies Concerning the Effects of X-Radiation on Chickens, by W. 
R. Horlacher and R. M. Sherwood. Poultry Science Proceed- 
ings of the 22nd Annual Meeting, 1930. 

The production of mutations and of chromosomal rearrangements 
by artificial means is now a well established fact in certain species of 
organisms. The tool used was the radiation produced by the X-ray 
tube or by radium. The organisms in which such changes have been 
produced include Drospohila, Habrobracon, Zea maize, Hordeum, 
Datura and Nicotiana. This paper deals with experiments upon 
chickens and preliminary results indicate that the x-ray treatment 
produces disturbances which indicate that chromosomal rearrange- 
ment probably can be produced in vertebrae by artificial means. 
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123—Multiple Seeded Spikelets in Sorghum. R. E. Karper, American Jour- 
nal of Botany, Vol. 18, No. 3, March, 1931, pp. 189-194. 
Multiple seeded spikelets were found to occur quite frequently in 
milo. Normally the fertile spikelet of sorghum has one functional 
and one aborted flower. Apparently both flowers occasionally develop 
and function and also sometimes a third flower may be present and 
functional since the following fruits were observed within a single 
spikelet in milo: A single kernel, the normal condition; twin seeds; 
connate seeds, a two seeded fruit formed by the fusion of parts of 
two flowers; Siamese twins or semi-connate seeds, a series inter- 
mediate between twins and connate seeds; triplets, three separate 
kernels. Connate seed always had four remnant style branches, two 
for each member of the pair of fused kernels, indicating that the 
extra kernels arose from additional functional flowers within the 
spikelet. This series of abnormal spikelets in Andropogon sorghum 
is almost identical to a similar series found by other investigators in 
Zea mays. These two genera apparently have many genetic char- 
acters, particularly chlorophyll deficiencies, in common and the 
vegetative characters are similar. Homology of these abnormal 
spikelets in both sorghum and maize is further evidence of a close 
relationship. The most probable explanation of these abnormal spike- 
lets in sorghum seems to be that, under certain favorable environ- 
mental conditions, both flowers are functional and that, furthermore, 
the primordia of a third flower is sometimes, if not always, present 
in the spikelet and it may develop and become functional. 


124—Percentage of Lint in Distributed Plats of Cotton Varieties, by J. R. 
Quinby and J. C2 Stephens, Jour. Amer. Soc. of Agron. Vol. 
23, No. 1, 67-69, Jan. 1931. 

This paper reports additional results of experiments to determine 
the proper method to be employed in obtaining accurate cotton lint 
percentage figures when ginning is done in an experimental gin. It 
was concluded from a previously reported experiment that one sample 
will give a sufficiently reliable figure for percentage of lint if the 
sample is taken from thoroughly mixed total plat production. The 
conclusions arrived at from the results of this last experiment follow: 
“When an experiment is on comparatively uniform land, a percentage 
of lint figure properly derived from ginning the production of a 
single plat may be applied without substantial increase in error to 
the replicated plats. Or, when the seed cotton production of a single 
plat is below 10 pounds, the seed cotton produced on two or more of 


the distributed plats may be massed and a representative sample 
drawn.” 


125—The Occurrence of Violet Root-rot in Central Texas, by B. F. Dana 
and S. E. Wolff. Phytopath. 21:557-558. May, 1931. 


Violet root-rot was found on native weeds growing in lowlands in 
Central Texas. In the areas with abundant moisture the fungus was 
prevalent on roots in the first 4 to 6 inches of soil. On digging to a 
depth of 1 to 20 inches mycelium was found in abundance indicating 
that the fungus parasite is favored by ample moisture. 


126—Soil Cultures for the Laboratory Production of Sclerotia in Phyma- 


totrichum Omnivorum, by B. F. Dana. Phytopath. 21:551- 
556. May, 1931. 


A method is described for culturing Phymatotrichum omnivorum in 
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which non-sterilized soil is used as medium and newly-diseased roots 
as inoculum. This type of culture appears to be well adapted to a 
study of the moisture and temperature requirements for the produc- 
tion of strands and sclerotia in the cotton-root-rot fungus, P. omni- 
vorum, under conditions comparable to those found in the field, and 
to test the effectiveness of chemical and fertilizer applications in 
cotton-root-rot control. 


130—Grafting Experiments with Cotton, by H. E. Rea. Plant Physiology 
6:193-196, 1931. 


Using the saddle method 188 cotton grafts were tried during the 
summer of 1930. The best results were obtained by doing the graft- 
ing under moderate temperature conditions. Approximately 70 per 
cent of the grafts made prior to 9 A. M. were successful while few 
of those made during the heat of the day lived. A delay of one hour 
in placing the scion after it was cut caused a reduction in the per- 
centage of success. An attempt to use Willet’s Red Leaf scions on 
Lonestar stocks failed. 


131—A Review of the Two-Winged Flies Belonging to Siphosturmia and 
Allied Genera, with Descriptions of Two New Species (Tachi- 
nidae, Diptera), by H. J. Reinhard. Proceedings of the U. S. 
National Museum, Vol. 79, No. 11, 1931. 


A review of the muscoid tribe Siphosturmiini based on a study of 
the type species concerned in the U. S. National Museum is pre- 
sented in this paper. Three genera are redefined and seven species 
described of which two species from College Station, Texas, are new 
to science. Keys to the genera and the species of Siphosturmiopsis 
are included. 


134—How Reliable Are Existing Chemical Methods for Determining Soil 
Deficiencies in Ash Constituents of Plants?, by G. S. Fraps. 
Journal of the American Society of Agronomy, Vol. 23, 1931, 
p. 337. 

The capacity of a soil to supply plant food is only one of a group 
of factors which determines how much p!ant food can be taken up 
by the crop, or what use can be made of it. The other factors in- 
clude depth of the soil, its physical character, the kind of crop grown, 
climatic conditions, and others. There are close relations between 
the plant food removed in pot experiments and the chemical analysis 
of the soil for total nitrogen, and for phosphoric acid and potash 
soluble in 1% citric acid or O.2N nitric acid, as well as for other 
weak solvents. The chemical analysis offers a fairly accurate 
method of comparing the potential fertility of various types of soils, 
or the relative abundance or deficiency of nitrogen, phosphoric acid, 
or potash in a particular soil. In applying the chemical analyses to 
field work, the analyses can be grouped according to the quantities 
of plant food present, and the interpretation made according to the 
kind of crop to be grown, the characteristics of soil type, and climatic 
or other factors which may affect the power of the plant to use the 
plant food. Chemical analyses in connection with field experiments 
are needed in order to set up standards of interpretation applicable to 
different soils, crops, and climatic conditions in various parts of 
the United States. 
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135—-Present Status of Inbreeding with Sheep, by B. L. Warwick. Pro- 
ceedings of the Twenty-Third Annual Meeting of the Amer- 
ican Society of Animal Production, January, 1931. 

The origin of each breed involves a period of close inbreeding 
usually followed by one or more periods of expansion. These periods 
of expansion lead to an accumulation of undesirable recessive factors 
in the hereditary make up. Some inbreeding is being used at present, 
looking to ultimate improvement. 


137—A Direct Quantitative Relationship Between Vitamin A in Corn and 
the Number of Genes for Yellow Pigmentation, by P. C. 
Mangelsdorf and G. S. Fraps. Science, Vol. 73, No. 1887, 
pp. 241-242. 1931. 

Four lots of corn having, respectively, 0, 1, 2, or 3 genes for 


yellow pigment in the cells of the endosperm were found to have 
a Vitamin A content of 0.05, 2.25, 5.00, 7.50 units of Vitamin A per 
gram of material, showing that the gene for yellow endosperm color 
is directly associated with Vitamin A. It is also shown that white 
seeded varieties of corn which contain little or no Vitamin A are 
capable of forming this substance in their seeds when the gene for 
yellow color is introduced by pollinating with a yellow seeded variety. 


138—Cotton Harvesting Development to Date, by H. P. Smith. Agricul- 
tural Engineering, Vol. 12, No. 3, pp. 73-78, Figures 11. 

A brief review of the status of cotton harvesting development is 
presented, with particular reference to mechanical methods. After 
considering all the various types of cotton harvesters, the conclu- 
sion is drawn that it is difficult for any and all types to handle 
the crop, largely because the nature of the cotton plant itself is 
largely responsible for retarding the development of a successful 
mechanical harvester. With this in mind, the station is attempting 
not only to develop a cotton harvester but also to develop a variety 
of cotton which will be well suited to mechanical harvesting. 


139—Types of Terracing Machinery Used in Texas, by H. P. Smith. Agri- 


cultural Engineering, Vol. 12 (1931), No. 2, pp. 43, 44, Fig- 
ures 4. 


A brief description is given of the types of machinery used for 
terracing in Texas. In tests of the efficiency of terracing machines, 
it was found that the efficiency is directly proportional to the ability 
of the blade to penetrate the soil and to its scouring qualities. 


140—A Revision of the American Parasitic Flies Belonging to the Genus 
Winthemia, by H. J. Reinhard. Proceedings of the U. S. Na- 
tional Museum, Vol. 79, No. 20, 1931. 


Parasitic flies belonging to the genus Winthemia are frequently 
reared in economic work and are important as a factor in the biological 
control of forty or more different species of insects. 

This paper contains descriptions of thirty-two American species of 
Winthemias of which fifteen are new to science. The study is based 
on material contained in the U. S. National Museum; the American 
Museum of Natural History; the Illinois National History Survey 
Museum; and in the collection of the Texas Experiment Station. 
Keys to the species, separate for each sex, are included. The types 
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of all new species excepting two are deposited in the National 
Museum, Washington, D. C. 


141—Lechuguilla Fever of Sheep and Goats, by Erwin Jungherr. The ~ 
Cornell Veterinarian, Vol. XXI, No. 3, July, 1931. 


The prevailing form of swellhead in the Trans-Pecos country of 
West Texas is a plant toxaemia called lechuguilla fever. This 
disease induces heavy losses at times and is more or less feared 
by ranchmen because it appears without warning and is quite mys- 
terious as to its true nature. By feeding Agave lecheguilla to sheep and 
goats, lechuguilla fever can be reproduced in its principal, clinical, 
and pathologic manifestations. It appears that there are other 
range plants which have similar toxic properties. Lechuguilla fever 
is characterized by general jaundice of the body tissues and morbid 
changes in the liver. The disease is primarily a functional incapa- 
city of the liver and therefore belongs to the group of enzootic 
liver diseases. Control measures for lechuguilla fever should follow 
two main lines: Mechanical eradication of the lechuguilla plants 
in at least one pasture, into which the animals can be thrown during 
the dangerous season. If this is not possible, eradication around 
watering places. A small amount of supplementary protein 
feed should be allowed regularly during the dangerous season. Sick 
animals brought from the range to feed lots are probably best 
treated with alfalfa hay and alkaline salts. 


142—Somatic Changes Induced in Cotton (Gossypium Hirsutum) by X- 
Raying Seeds, by W. R. Horlacher and D. T. Killough. Jour- 
nal of Heredity, Vol. XXII, No. 8, August, 1931. 

Dry seeds of different types of American upland cotton were 
X-rayed at varying doses. The heaviest dose used, viz., 100 K. V., 
5 ma., at 17 cm. target distance, for 60 minutes, did not lower the 
germination percentage except in one case in which two year old 
seed was used. In this case only 24 plants were secured from 500 
X-rayed seeds. Many plants grown from the X-rayed seed were 
abnormal, such as dwarfs, some with a single terminal inflore- 
scense, plants with unusual branching habits, plants with branched 
and fused cotyledons, and plants with crumpled leaves. Variegations 
in leaf color were induced frequently in a virescent yellow line. These 
were both splotched and angular in type. Many changes were in- 
duced from virescent to green, a “progressive” change. These changes 
are explained as being due in some cases to chromosome aberrations, 
in others to gene mutations. Changes were also induced from the 
forked leaf type toward the normal leaf type. 


143—Coccoids Collected on Wild Plants in Semi-Arid Regions of Texas 
and Mexico (Homoptera), by F. F. Bibby. Journal of New 
York Entomological Society, Vol. XXXIX, No. 4, Dec., 1931. 


A list of Coccoidea or scale insects collected in 1922, 1926, 1927, 
and 1928, on wild plants in semi-arid regions of Texas and Mexico, 
mostly, however, in Hidalgo County of the Lower Rio Grande Valley 
of Texas is given and lists the locality, or localities, in which the 
scale was taken and names the host (or hosts). 


145—The Lateral Root Spread of the Fig Tree, by H. P. Traub, R. H. 
Stansel and W. J. Bach. Proceedings of the American So- 

ciety for Horticultural Science, 1930. 
The root system of the fig may be characterized as a “fibrous” 
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type with long slender laterals. Five to six-year old Magnolia fig 
trees at the Angleton Station had a root spread of 50 feet; a single 
lateral reached a distance of over 35 feet from the main trunk. The 
facts presented have direct application in the planning of fertilizer 
experiments with figs. At least two buffer rows between dif- 
ferential treatments appear to be necessary under the conditions 
of the experiment. Means of preventing root spread over longer 
distances in the case of trees older than those studied are indicated. 


146—Predicting Gains of Feeder Cattle and Pigs, by Jay L. Lush. Jour- 
nal of Agricultural Research, Vol. 42, June 15, 1931. 


Animals on experiment, both cattle and pigs, were used to test 
the ability of judges to determine to what extent differences in gains 
and market desirability were correlated with differences in initial 
weight; to what extent the Animal Husbandman in charge of the 
experiment can foretell which individual can make the best gains; 
and to what extent the Animal Husbandman in charge at the be- 
ginning of the experiment can predict the difference in market 
desirability which will exist between the animals when they are 
fattened. The author concludes that differences in initial weight 
were only slightly correlated with differences in gain in the case of 
steers and were distinctly correlated with gain in the case of pigs 
and observes that the judges were inclined to lend preference to the 
advantages of size and weight in the beginning of the experiment. 
The actual correlations found seem large enough to demonstrate 
the desirability of balancing lots as carefully as possible at the 
beginning of the experiments. An interesting finding of the experi- 
ment was that the large amount of variations in gain and also in final 
value which was not foreseen by the men who spent much time in 
studying the animals, gives rise to the idea that perhaps the major 
factors determining which ones of the individuals will make large 
and which will make sma!l gains or which will be worth most or 
which will be worth least at the end of the experiment are not after 
all closely associated with visible differences in animals. 


150.—Dichogamy in the Pecan, by Guy W. Adriance. Proceedings of the 
American Society for Horticultural Science, 1930. 

The pecan is monoecious and, for that reason alone, might be 
expected to exibit some form of dichogamy. Writers differ on 
whether all monoecious plants are protogynous. With special regard 
to the pecan, Stuckey reported that the common varieties fall into 
two groups, one protogynous and the other overlapping in maturity 
of staminate and pistillate flowers. The observations recorded 
in this paper would appear to indicate that either lack of soil moisture 
or lack of sufficient heat units in spring may produce protogyny. 
Conversely, favorable conditions of growth in spring tend to pro- 
duce protandry. Heat unit accumulations appear to have a direct 


effect on the type of dichogamy, when the soil moisture is not the 
limiting factor. 


151—Preliminary Report on Controlling Pink Bollworm in Texas by Cul- 
tural Methods, by D. A. Isler and F. A. Fenton. Journal of 
Economic Entomology, Vol. 24, No. 4, August, 1931, pp. 
795-807. 


This article dicussed the results of two years’ work, in Presidio, 
Texas, on the effects of plowing and of irrigation as measures of 
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pink bollworm control. The best control was obtained through plow- 
ing followed as soon as practicable by irrigation. 


152—Hibernation of Pectinophora Gossypiella in Texas, by F. A. Fenton 
and W. L. Owen, Jr. Journal of Economic Entomology, Vol. 
24, No. 6, December, 1931, pp. 1197-1207. 


The results of three years’ studies on the hibernation of the pink 
bollworm are presented. The field carryover is considered of equal 
importance with that in the seed pile or gin trash in the Big Bend 
district or other districts where climatic conditions are favorable for 
this insect. It was found that in the cotton field the greatest 
number of the overwintering stages were in bolls on the stalks and 
considerable were in shed forms or cocoons in trash on the surface 
of the ground. A comparatively small per cent were in the soil. 
Averages for three years in two soil types, a sandy loam and silty 
clay, show that the survival in bolls buried 4 inches was greater than 
in bolls on the surface of the soil, though this ratio was reversed 
in the sandy loam soil alone or when bolls were buried in March. 
An irrigation of surface bolls increased the survival over that in 
surface bolls not irrigated. March burial of 4 inches produced 
greater mortality than December burial at same depth. Immediate 
irrigation of bolls buried 4 inches produced same depth not irrigated, 
but 3-year averages in both soils and for all dates show very little 
difference except possibly a slightly greater survival from the buried- 
irrigated bol!s, Delaying irrigation three months after burial greatly 
increased survival over that in bolls buried 4 inches not irrigated or 
in bolls buried 4 inches irrigated at once. The survival in bolls in 
sandy loam was much lower than in bolls in silty clay soil. 


153—Mechanization of Cotton Production, by H. P. Smith. Agricultural 
Engineering, Vol. 12, No. 6, pp. 244, 245, 1931. 

A brief summary of the mechanical devices used in the production 
of the cotton crop, which includes the disposal of the stalks, prepara- 
tion of the seed bed, distribution of fertilizer, planting and thinning 
of the plants, cultivation, insect control, harvesting and ginning. 


154—A Sclerotinia Limb Blight of Figs, by J. J. Taubenhaus and Walter 
N. Ezekiel. Phytopath. 21: 1195-1197. December, 1931. 


A blight of fig limbs is described. The disease was shown to be due 
to Sclerotinia sclerotiorum. Natural infection in the field was ap- 
parently from ascospores discharged by apothecia found near infected 
trees. 


155—An Anthracnose of the Jujube, by J. J. Taubenhaus and Walter N. 
Ezekiel. Phytopath. 21: 1185-1189. December, 1931. 


A serious anthracnose disease of jujube fruit, resulting in pre- 
mature shedding, was found to be caused, at least in part, by a 
Gloeosporium. Normal jujube fruits, as well as apples, figs, grapes, 
Japanese persimmons, peppers, tomatoes, grapefruits, and oranges 
were successfully inoculated with spores from pure cultures isolated 
originally from jujube fruit, and the organism was recovered from 
the inoculated fruit. No asci have been found on infected jujube 
fruit or in culture, but in general appearance and behavior the fungus 
appears to be the same as or closely related to Glomerella cingulata, 
the cause of bitter rot of apples. 
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156-—-A Disease of Young Cotton Plants Caused by Sclerotium Rolfsii, by 
Walter N. Ezekiel and J. J. Taubenhaus. Phytopath. 21: 
1191-1194. December, 1931. 

A stem rot of young cotton plants was found to be due to the fungus 
Sclerotium rolfsii. This was proved by artificial inoculations of young 
seedlings grown in sterilized soil in the laboratory. Artificially inocu- 
lated mature plants, in the field, however, did not become infected. 
Fewer diseased plants occurred in field plats in which organic-mercury 

compounds had been applied than in the check plats. 


157—Acid Injury of Cotton Roots, by J. J. Taubenhaus and Walter N. 
Ezekiel. Bot. Gaz. 92:430-435. December, 1931. 


In experiments in which extreme soil acidities resulted from ex- 
cessive application of sulphur, injury to cotton roots was evidenced 
by characteristic enlargement and cracking which eventuated often 
in death of the plants. The injured areas of the tap-roots were 
found to correspond to the location of the more acid layers of the 
soil (at pH 2 to 4). A few less severe cases were found in the field 
and in experiments with a soil naturally at pH 6.1. 


158—Anatomy of Normal and Acid-Injured Cotton Roots, by U. R. Gore and 
J. J. Taubenhaus. Bot. Gaz. 92:436-441. December, 1931. 


Marked proliferation of acid-injured cotton roots were found to 
arise from cell division of the ray cells of the xylem and phloem, and 
from a stimulation of the cambium and phellogen. The original 
phloem may be killed and become functionless. New phloem is pro- 
duced which may contain the same elements although in varying pro- 
portions. ihe prouteratea cells are generaily tnin wailed parenchyma 
cells varying somewhat in size and form. Tyloses were present in 
both cases, but do not seem to be related to acid injury. 


159—Report of the Fourth Annual Cotton Root-rot Conference, by Walter 
N. Ezekiel, D. C. Neal, Paul R. Dawson and E. B. Reynolds. 
Phytopath. Vol. 21: No. 10, pp. $57-964. October, 1931. 
This annual conference of workers who are engaged in the study of 
the root-rot disease was held at College Station, Texas, on January 
19 and 20, 1931. A total of 34 plant pathologists, soil chemists, 
agronomists, botanists, and horticulturists took part in the discussions. 
The 46 papers presented at the conference, summarizing results ob- 


Mtoe during the preceding year, are very briefly abstracted in this 
report. 


160—Hybridization of Maize, Tripsacum and Euchlaena, by P. C. Mangels- 


dorf and R. G. Reeves. Jour. Hered. 22, No. 11, pp. 329-343. 
1931. 


Pollen grains of Tripsacum germinate readily on the styles of Zea 
but fertilization ordinarily does not occur. By cutting off the styles 
of maize to less than an inch in length it has been possible to pro- 
duce true hybrids of these two distantly related genera. There are 
many abnormalities in the development of the hybrid seeds and only 
about 4.54 seeds mature per 10,000 silks pollinated. Hybridization 
is facilitated to some extent by pollinating the ears with maize pollen 
24 hours after pollinating with Tripsacuwm. Hybrid seeds in the 
vicinity of maize seeds develop better than hybrids growing alone. 
The somatic chromosome number of maize is 20, T. dactyloides 
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(Texas) 36, and T. dactyloides (Connecticut) 72. Crossed seeds 
of maize x Texas Tripsacum had 88 chromosomes in the endosperm, 
28 in the embryo and 28 in the root tips. Crosses of maize x Con- 
necticut Tripsacum had 46 chromosomes in root tips. The F1 hybrids 
exibit characteristics of both parents but resemble T'ripsacum, the 
pollen parent, more closely than Zea, the seed parent. The F1 plants 
are perennial, tiller profusely, and bear an inflorescence very similar 
to that of Tripsacum. Crosses of Huchlaena and Tripsacum were 
also made but no viable, mature seeds were obtained. 


162—Field Tests in Texas of Insecticides for Control of the Cotton Boll- 
worm (Heliothis obsoleta Fab.), by R. W. Moreland and F. F. 
Bibby. Journal of Economic Entomology, Vol. 24, No. 6, De- 
cember, 1931, pp. 1173-1181. 


During the past several years damage to cotton from the bollworm 
has been increasing both in severity and in regularity of occurrence, 
particularly in the western portion of the Cotton Belt. Owing to 
numerous changes in production methods control measures developed 
some years ago do not fit modern conditions. The Bureau of En- 
tomology has been cooperating with the Texas Agricultural Experi- 
ment Station in a study of this subject, and the present paper reports 
the results of three seasons’ field experiments in control operations 
which haye shown profitable results from dusting with arsenicals. 


168—Report of Referee on Fertilizers, by G. S. Fraps. Journal Associa- 
tien of Official Agricultural Chemists, 1931, 14:182. 
A brief introduction to the reports of the work done by the as- 


sociate referees on methods of analysis, and endorsing their recom- 
mendations. 


173—Modification of Mendelian Ratios in Maize by Mechanical Separation 
of Gametes, by P. C. Mangelsdorf. Proc. Nat. Acad. Sci., 


Vol. 17, No. 12, 1930. 


A stock of maize, known as “high sugary”, produces peculiar 
Mendelian ratios. When heterozygous plants are selfed approximately 
66 per cent of sugary seeds are produced instead of the usual 25 
per cent. When heterozygous plants are backcrossed on the recess- 
ive 94 per cent of sugary seeds occur instead of the expected 50 per 
cent. All “high sugary” plants have variable pollen, about half of 
the grains being smaller than normal, the remainder normal in size. 
It is assumed that there is linkage between size of pollen and the 
starchy:sugary genes and that the small pollen grains, which are 94 
per cent starchy and 6 per cent sugary, ordinarily do not function. This 
hypothesis has been verified by passing the pollen through fine- 
meshed sieves thus separating the pollen grains according to size. 
Separation on the basis of size has also separated the starchy and 
sugary gametes and pollinations made with different fractions from 
the same collection of pollen produce markedly different results. 


180—Chlorophyll Deficiencies Induced in Cotton (Gossypium hirsutum) by 
Radiations, by W. R. Horlacher and D. T. Killough. Proceed- 

ings Texas Academy of Science, November, 1931. 
Chlorophyll deficient areas appeared frequently in the leaves of 
cotton plants grown from X-rayed seed. Three cases of germinal 
mutations to complete chlorophyll deficiency were induced. This 
chlorophyll deficient seedling type has been named yellow. Yellow 
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ines segregated out from three different lines of cotton, viz., 
rai wage a leaf cotton, homozygous green leaf cotton, and a 
line which was green but was heterozygous for virescent yellow. 
In each of the three lines yellow segregated from green as a simple 
Mendelian recessive. Yellow is lethal. 


198—Factors Influencing Infestation in Cotton by Heliothis Obsoleta Fab., 
by F. L. Thomas, Texas Agricultural Experiment Station, 
and E. W. Dunnam, Entomologist, U. S. Bureau of Entomol- 
ogy. Journal of Economic Entomology, Vol. 24, No. 4, 
August, 1931. 

There has been no definite knowledge regarding the factors re- 
sponsible for the occurrence of an infestation by the cotton bollworm 
(Heliothis obsoleta Fab.). Experimental evidence shows that the 
proximity of corn to cotton has no relation to the infestation. Egg 
parasites, although valuable under some conditions, are not as 
important as the factors which influence egg deposition. Nectar and 
honeydew are shown to be unimportant. Throughout their growth, 
the larvae of Heliothis obsoleta show a characteristic desire for 
succulent food and apparently must have it for normal development. 
The instincts of the moths in selecting succulent plants when oviposit- 
ing have a logical foundation in the perpetuation of the species. Odors 
emanating from rapidly growing succulent cotton appear to be the 
most important factor influencing infestation in cotton by Heliothis 
obsoleta. 


TECHNICAL ADDRESSES DURING 1931 


Core Rot, a New Disease of Freesias, by J. J. Taubenhaus and W. N. 
Ezekiel. Presented before Texas Academy of Sciences, November. 
Pils, wis isk 

Estimation of Losses of Cotton from Phymatotrichum Root-rot, by W. 
N. Ezekiel and J. J. Taubenhaus. Presented before Texas Academy 
of Sciences, November 27, 1931. 

Concentration of Salts and Soil Reaction as Affecting Growth of the 
Root-rot Fungus in the Soil, by Walter N. Ezekiel, J. J. Taubenhaus 
and J. F. Fudge. Presented before American Phytopathological So- 
ciety, Dec. 81, 1931. Abstract in Phytopath. 22:9. 1932. 

Growth of Phymatotrichum Omnivorum in Plant Juices as Correlated with 
Resistance of Plants to Root-rot, by Walter N. Ezekiel, J. J. Tauben- 
haus and J. F. Fudge. Presented before American Phytopathological 
Society, Dec. 31, 1931. Abstract in Phytopath. 22:9. 1982. 

The Resistance of Certain Varieties of Grapes to Phymatotrichum Root- 
rot, by Walter J. Bach and J. J. Taubenhaus. Presented before Ameri- 
can Phytopathological Society, Dec. 31, 1931. Abstract in Phytopath, 
22:3-4. 1932. 

ursery Plants as Possible Carriers of Phymatotrichum Root-rot, by J. 
J. Taubenhaus and Walter N. Ezekiel. Presented before American 
Phytopathological Society, Dec. 31, 1931. Abstract in Phytopath. 
22:26. 1932. 

Sulphur Barriers and Graminaceous Crop Barriers to Prevent Spread of 
Phymatotrichum Root-rot, by J. J. Taubenhaus and Walter N. Ezekiel. 
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Presented before American Phytopathological Society, Dec. 31, 1931. 
Abstract in Phytopath. 22:26. 1932. 

Records of New or Little Known Texas Insects, by H. B. Parks. Pre- 
sented before the Texas Entomological Society, March 9, 1931. 

Genetic Problems Encountered by Commercial Bee Breeders, by H. B. 
Parks. Presented before the Section of Geneticists interested in Api- 
culture at New Orleans, December 1931. 

Inheritance in Quercus, by S. H. Yarnell. Abstracted in Anatomical 
Record, Vol. 51, No. 1, November 25, 1931. 

The Changing Flora of the Southwest, by H. B. Parks. Presented before 
the American Association of Economic Entomologists, Section of 
Apiculture, at New Orleans, December 1931. 

The Inheritance of Horns in Fine Wool Sheep, by B. L. Warwick. Pre- 
sented before the American Association for Advancement of Science 
and abstracted in Anatomical Record, Vol. 51, No. 1, November 25, 
1931. 

Behavior of the Chromosomes in Hybrids between Zea Mays and Tripsacum 
Dactyloides, by R. G. Reeves and P. C. Mangelsdorf. Abstracted in 
Anatomical Record, Vol. 51, No. 1, November 25, 1931. 


POPULAR ARTICLES AND ADDRESSES IN 1931. 


(Please do not write the Station for these articles. They are not available. In some in- 
stances it may be possible to secure a copy of the publication carrying the article from 
the publishers.) 


400. Activities of the Texas Experiment Station, by A. D. Jackson. Bet- 
ter Crops, 19 W. 44th St., New York, Vol. 16, No. 1, January, 
1931. 


401. Cotton Root-Rot and How to Handle It Under Field Conditions, by 
J. J. Taubenhaus. South Texas News, (Publication Discon- 
tinued). 

402. Yields of Grohoma Sorghum, by R. E. Karper. Progressive Farmer, 
Dallas, Texas, March 1, 1931. 

403. Yield of Staple More Important Than Percentages of Lint, by E. B. 
Reynolds. Farm and Ranch, Dallas, Texas, Vol. 50, No. 4, 
January 24, 1931, page 19. 3 

404. Stomach Worms in Sheep and Goats, by H. Schmidt. Sheep and 
Goat Raisers’ Magazine, San Angelo, Texas, Vol. 11, No. 5, 
January, 1931, Page 160. 

405. Ictero-Hemoglobinuria in Sheep, by H. Schmidt. Sheep and Goat 
Raisers’ Magazine, San Angelo, Texas, Vol. 11, No. 7, February, 
1931, Page 198. 

406. Growth of Public Expenditures in Texas, by L. P. Gabbard. Farm 
and Ranch, Dallas, Texas, Vol. 50, No. 8, February 21, 19381, 
Page 1. 

407. Sources of Public Revenues in Texas, by L. P. Gabbard. Farm and 
Ranch, Dallas, Texas, Vol. 50, No. 9, February 28, 1931, Page 3. 

408. Our System of Assessment Results in Gross Inequalities—Hence an 
Inequitable Distribution of Taxes, by L. P. Gabbard. Farm and 
Ranch, Dallas, Texas, Vol. 50, No. 10, March 7, 1931, Page 2. 
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Wool Grades and Shrinkages, by 8S. P. Davis. Radio Talk, WITAW. 

The Work of the Texas Agricultural Experiment Station, by A. B. 
Conner. Proceedings of Third Annual Convention of Texas 
Agricultural Workers’ Association, 1931. 

The Relation of Soil Fertility to Quality in Cotton, by D. T. Kil- 
lough. Farm and Ranch, Dallas, Texas, Vol. 50, No. 7, Feb- 
ruary 14, 1931, Page 4. 

Progress in the Mechanical Harvesting of Cotton, by H. P. Smith. 
Proceedings of Third Annual Convention of Texas Agricultural 
Workers’ Association, 1931. 

New Developments in Studies of Life History of Cotton Root-Rot 
and Means of Control, by J. J. Taubenhaus. Proceedings of 
the Third Annual Convention of the Texas Agricultural Work- 
ers’ Association, 1931. 

Progress in the Control of the Cotton Bollworm, by F. L. Thomas. 
Farm and Ranch, Dallas, Texas, Vol. 50, No. 13, March 28, 
1931, Page 16. 

Soil Survey Progress in Texas, by W. T. Carter. Farm and Ranch, 
Dallas, Texas, Vol. 50, No. 14, April 4, 1931, Page 32. 

Nitrate Occurrence in Soils, by G. S. Fraps and A. J. Sterges. 
Proceedings of the Third Annual Convention of the Texas Agri- 
cultural Workers’ Association, 1931. 

Fattening Texas Feeders on Texas Feeds, by J. M. Jones. Farm 
and Ranch, Dallas, Texas, Vol. 50, No. 14, April 4, 1931, Page 
33. 

Some Results of Feeding Cottonseed Meal to Dairy Cows, by O. C. 
Copeland. Farm and Ranch, Dallas, Texas, Vol. 50, No. 138, 
March 28, 1931, Page 11. 

Newer Knowledge of Cottonseed Meal as a Feed for Hogs, by Fred 
Hale. Farm and Ranch, Dallas, Texas, Vol. 50, No. 14, April 
4, 1931, Page 12. 

Evidence of Phosphate Deficiency in Our Grazing Lands, by H. 
Schmidt. Farm and Ranch, Dallas, Texas, Vol. 50, No. 14, April 
4, 1931, Page 15. 

On the Trail of the Loco Poison, by G. S. Fraps and E. C. Carlyle. 
Proceedings of the Third Annual Convention of the Texas Agri- 
cultural Workers’ Association, 1931. 

Some Important Aspects of Farm Taxation in Texas, by L. P. Gab- 
bard. Farm and Ranch, Dallas, Texas, Vol. 50, No. 27, May 16, 
1931, Page 15. 

Inheritance of Yellow Color in Relation to Vitamin A in Corn, by 
P. C. Mangelsdorf. Proceedings of the Third Annual Conven- 
tion of the Texas Agricultural Workers’ Association. 

Posture of Texas School Children, by Jessie Whitacre. Proceedings 
of the Third Annual Convention of the Texas Agricultural 
Workers’ Association. 

Research Underlying Conservation Measures, by A. B. Conner. Pre- 
sented at Governor’s Meeting on Soil and Water Conservation. 
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452. 
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Experiments with Citrus Fruits at the Valley Experiment Station, 
by W. H. Friend. Radio Talk, KRVG. 

Citrus Diseases and Their Control, by W. J. Bach. Texas Citricul- 
ture, Harlingen, Texas, March, 1931. 

Tomato Diseases and Their Treatment, by J. J. Taubenhaus. Radio 
Talk, WTAW. 

Getting Together on Rambouillet Types, by J. M. Jones. Sheep and 
Goat Raisers’ Magazine, San Angelo, Texas, Vol. 11, No. 8, 
March, 1931, Page 217. 


4 Bitterweed, by A. B. Conner. Sheep and Goat Raisers’ Magazine, 


San Angelo, Texas, Vol. 11, No. 7, February, 1931. 

Truck Crop Diseases and Their Control, by W. J. Bach. Radio 
Talk, KRVG. 

Cotton Root-rot and How to Handle It Under Field Conditions, by 
J.J. Taubenhaus. South Texas News. 

True Labeling of Feeding Stuffs, by F. D. Fuller. The Cattleman, 
Fort Worth, Texas, Vol. 17, No. 10, March, 1931. 

The Regional Adaptation of Varieties of Cotton in Texas, by D. T. 
Killough. Farm and Ranch, Dallas, Texas, Vol. 50, No. 21, May 
23, 1931, Page 16. 

Beekeeping Statistics, 1930, by H. B. Parks. The Dallas News. 

Evaluating Soil and Water Conservation, by A. D. Jackson. Pro- 
ceedings of Third Annual Convention of Texas Agricultural 
Workers’ Association, 19381. 

The Plant Lice Situation in Galveston County, by F. L. Thomas. 

Galveston News, Galveston, Texas. 

Factors to Consider in Planting Delinted Cottonseed, by H.-P. 
Smith. Farm and Ranch, Dallas, Texas, Vol. 50, No. 12, March, 
1931, Page 2. 

Relation of Taxes to Income, by L. P. Gabbard. Farm and Ranch, 
Dallas, Texas, Vol. 50, No. 11, March 14, 1931, Page 1. 

Cotton Wilt in Texas, by W. N. Ezekiel. Farm and Ranch, Dallas, 
Texas, Vol. 50, No. 17, April, 1981, Page 24. 

Berry Breeding in Texas, by S. H. Yarnell. Radio Talk, WTAW. 

Report of Agricultural Engineering Research Work, by H. P. Smith. 
The Confessor, Vol. 9, No. 7, March, 1931, Page 34. 

Hogs as a Security, by Fred Hale. Farm and Ranch, Dallas, Texas, 
Vol. 50, No. 15, April 11, 1931, Page 13. 

Business Taxes in Texas, by L. P. Gabbard. Farm and Ranch, 
Dallas, Texas, Vol. 50, No. 18, March 28, 1931, Page 2. 

Planting Cotton with Check-row Planters, by H. P. Smith. Farm 
and Ranch, Dallas, Texas, Vol. 50, No. 16, April 18, 1931, Page 3. 

Late Blight of Potatoes and Its Control, by W. J. Bach. Radio 
Talk, KRGV. 

Truck Crop Diseases and Their Control, by J. J. Taubenhaus. Radio 
Talk, WTAW. 

Orchard Soils of the Lower Rio Grande Valley of Texas, by W. H. 
Friend. The Valley Farmer, Mercedes, Texas, Vol. 4, No. 16, 
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May 20, 1931, Page 7. 

Progress in the Mechanical Harvesting of Cotton, by H. P. Smith. 
Farm and Ranch, Dallas, Texas, Vol. 50, No. 20, May 16, 1931, 
Page 2, 

The Control of Bitterweed, by A. B. Conner. Sheep and Goat 
Raisers’ Magazine, San Angelo, Texas, Vol. 11, No. 9, April, 
1931, Page 239. 

Fundamentals of a Good System of State and Local Taxation, by 
L. P. Gabbard. Farm and Ranch, Dallas, Texas, Vol. 50, No. 
21, May 28, 1931, Page 2. 

Trail Blazers in Cooperative Marketing, by W. E. Paulson. Farm 
and Ranch, Dallas, Texas, Vol. 50, No. 17, April 25, 1931, 
Page 11. 

Education in Cooperative Marketing, by W. E. Paulson. Farm and 
Ranch, Dallas, Texas, Vol. 50, No. 17, April 25, 1931, Page 17. 

Small Beginnings, by W. E. Paulson. Farm and Ranch, Dallas, 
Texas, Vol. 50, No. 18, May 2, 1931, Page 19. 

Direct Marketing, by W. E. Paulson. Farm and Ranch, Dallas, 
Texas, Vol. 50, No. 22, May 30, 1931, Page 13. 

What Is Direct Marketing, by W. E. Paulson. Farm and Ranch, 
Dallas, Texas, Vol. 50, No. 27, June 27, 1931, Page 7. 

Why Not Direct Marketing, by W. E. Paulson. Farm and Ranch, 
Dallas, Texas, Vol. 50, No. 27, July 4, 1931, Page 17. 

Middlemen Agencies Handling Fruits and Vegetables, by W. E. 
Paulson. Farm and Ranch, Dallas, Texas, Vol. 50, No. 28, July 
11, 1931, Page 15. 


Price Quotations, by W. E. Paulson. Farm and Ranch, Dallas, 
Texas, Vol. 50, No. 29, July 18, 1931, Page 11. 

Sales at Public Stockyards, by W. E. Paulson. Farm and Ranch, 
Dallas, Texas, Vol. 50, No. 31, August 1, 1931, Page 18. 

Kastern States Company, by W. E. Paulson. Farm and Ranch, Dallas, 
Texas, Vol. 50, No. 35, August 29, 1931, Page 2. 

Western Cattle Marketing Association, by W. E. Paulson. Farm 
and Ranch, Dallas, Texas, Vol. 50, No. 4, October 3, 1931, 
Page 11. 

Scouring Representative Samples for Growers, by J. M. Jones. 
Sheep and Goat Raisers’ Magazine, San Angelo, Texas, Vol. 
11, No. 10, May, 1981, Page 275. 

Varieties of Vegetables for the Lower Rio Grande Valley, by W. 
H. Friend. Presented at Vegetable Grading Short Course, 
Houston. 

Plant Varieties of Crops Best Adapted to Your Locality, by R. E. 
Karper. Radio Talk, WTAW. 

Cotton Root-rot and Its Control, by J. J. Taubenhaus. Radio Talk, 
WTAW. 

Diseases of Ornamental Plants and Their Control, by W. N. Ezekiel. 
Radio Talk, WTAW. 

Late Blight of Tomatoes and Its Control, by W. J. Bach. Valley 
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Farmer, Mercedes, Texas, May 20, 1931, Page 3. 
Uniformity in Vegetable Seed, by S. H. Yarnell. Radio Talk, 
WTAW. 


The Blackland Agricultural Experiment Station, by Henry Dun- 
lavy. The Temple Telegram, Temple, Texas. 

Fattening Baby Beeves on Hegari, by J. M. Jones, Farm and 
Ranch, Dallas, Texas, Vol. 50, No. 28, July 11, 1931, Page 2. 

Fattening Lambs on Wheat and Rye, by J. M. Jones. Farm and 
Ranch, Dallas, Texas, Vol. 50, No. 26, June 27, 1931, Page 4. 

Roughages in Rations for Fattening Yearling Steers, by J. M. Jones. 
Farm and Ranch, Dallas, Texas, Vol. 50, No. 31, Page 4. 

Green Algae and Lichens on Citrus, by W. J. Bach. Texas Citri- 
culture, Harlingen, Texas, Vol. 8, July, 1931. 

Bitterweed, by V. L. Cory. The Cattleman, Fort Worth, Texas, Vol. 
18, Nor 2, July, 1931, 

Peanut Diseases in Texas, by J. J. Taubenhaus and W. N. Ezekiel. 
Peanut Journal and Nut World, Suffolk, Va., Vol. 10, No. 11, 
September, 1931. 

Soil Characteristics That Favor Pecan Tree Growth in Texas, by 
W. T. Carter. Presented at Annual Convention of Texas Pecan 
Growers’ Association. 

Texas Lamb Fattening Rations, by J. M. Jones. Farm and Ranch, 
Dallas, Texas, Vol. 50, No. 42, Page 4. 

“Tittle Things in Nutrition,” by Jessie Whitacre. Farm and Ranch, 
Dallas, Texas, Vol. 50, No. 50, December 12, 1931, Page 9. 
By-Products From a Study of Growth in Height and Weight of 
School Children, by Jessie Whitacre. Presented at Meeting of 

Home Demonstration Agents. 

Research and the Farm Home, by Mary Anna Grimes. Presented at 
Texas Agricultural Writers’ Conference. 

Do You Know?, by Mary Anna Grimes. Presented before Texas 
Agricultural Workers’ Association. 

Have You Heard the Latest in Agronomy?, by R. E. Karper. Pre- 
sented at meeting of Texas Agricultural Workers’ Association. 

Recent Progress in Research, by A. B. Conner. Talk before Farmers’ 
Short Course. 

The Latest in Horticulture, by S. H. Yarnell. Presented at Texas 
Agricultural Workers’ Association meeting. 

Cooperative Marketing of Vegetables in the Lower Rio Grande Val- 
ley Era of Local Associations, by W. E. Paulson. The Valley 
Farmer, Mercedes, Texas, Vol. 4, No. 22, August 20, 1931, 
Page 4. 

Rio Grande and Coast Association (1911-1914), by W. E. Paulson. 
The Valley Farmer, Mercedes, Texas, Vol. 4, No. 23, September 
5, 1931, Page 2. 

Unit Marketing System (1914-1918), by W. E. Paulson. The Valley 
Farmer, Mercedes, Texas, Vol. 5, No. 1, October 5, 1931, 
Page 10. 
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Rio Grande Growers Exchange (1920-1923), by W. E. Paulson. The 
Valley Farmer, Mercedes, Texas, Vol..5, No. 2, October 20, 
1931, Page 8. 


Rio Grande Valley Vegetable Growers Exchange (1927-1929), by 
W. E. Paulson. The Valley Farmer, Mercedes, Texas, Vol. 5, 
No. 3, November 5, 1931, Page 4. 

Important Factors in Organizing a Vegetable Cooperative in the 
Lower Rio Grande Valley, by W. E. Paulson. The Valley 
Farmer, Mercedes, Texas, Vol. 5, No. 4, November 29, 1931, 
Page 4. 

The Inheritance of Characters in Sheep and Goats, by B. L. War- 
wick. Sheep and Goat Raisers’ Magazine, San Angelo, Texas, 
Vol. 12, No. 4, November, 1931, Page 85. 

A Brief Summary of Fleece Studies at the Texas Agricultural Ex- 
periment Station, by S. P. Davis. Presented at Ranchmen’s 
Round-up. 

The Fine Wool Breeds as Producers of Feeder Lambs, by J. M. 
Jones, Farm and Ranch, Dallas, Texas, Vol. 50, No. 42, Page 3. 

Relation of Research to Quality, by S. H. Yarnell. Presented at 
Marketing Conference held at City Hall, Navasota. 

Mechanical Harvesting of Cotton, by H. P. Smith. American Hor- 
tigraph, 535 Fifth Ave., New York, Vol. 8, No. 8, November- 
December, 1931, Page 22. 

Treatment for Internal Parasites in Sheep and Goats, by H. Schmidt. 
Presented at Sixth Annual Ranchmen’s Round-up. 

Swellhead in Sheep and Goats, by H. Schmidt. Presented at Sixth 
Annual Ranchmen’s Roundup. 

Cooperatives Conforming to Customs of Trade, by W. E. Paulson. 


Farm and Ranch, Dallas, Texas, Vol. 50, No. 50, December, 
1931, Page 11. 


. Stock vs. Membership Associations, by W. E. Paulson. Farm and 


Ranch, Dallas, Texas, Vol. 51, No. 8, February 1, 1932, Page 15. 


. Advances to Members, by W. E. Paulson. Farm and Ranch, Dallas, 


Texas, Vol. 50, No. 46, November 14, 1931, Page 11. 

Attitude of Members Towards Their Association, by W. E. Paulson. 
Farm and Ranch, Dallas, Texas, Vol. 50, No. 45, November 7, 
1931, Page 12. 

The Plant Lice Problem, by F. L. Thomas. Galveston News, Gal- 
veston, Texas. 

Sesbania, by W. H. Friend. Farm and Ranch, Dallas, Texas, Vol. 
50, No. 45, November 7, 1931, Page 18. 

Environmental Factors Influencing Quality and Juice Content of 
Grapefruit, by S. H. Yarnell, Texas Citriculture, Harlingen, 
Texas, Vol. 8, No. 5, November, 1931, Page 11. 

Results of Feeding Experiments with Feeds Common to the South- 


west, by J. M. Jones. Presented at Farm Electrification Short 
Course. 


Large-Scale Cotton Production in Texas, by L. P. Gabbard. The 
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Cotton Trade Journal, International Edition, New Orleans, La., 
Vol. 12, No. 1, 1982, Page 48. 

524. Melanose of Citrus, by J. J. Taubenhaus. Texas Citriculture, Har- 
lingen, Texas, Vol. 8, No. 6, December, 1931, Page 8. 

525. Mechanical Harvesting of Cotton in Texas and the Probable Influ- 
ence of Machine Harvesting on Production Methods, by H. P. 
Smith. Better Crops, 19 W. 44th St., New York, Vol. 17, No. 
5, December-January, 1932, Page 21. : 

526. The Insect Collection of the Texas Experiment Station, by H. J. 
Reinhard. Presented at Texas Academy of Science Meeting. 

528. Progress in Bitterweed Work, by A. B. Conner. Sheep and Goat 
Raisers’ Magazine, San Angelo, Texas, Vol. 12, No. 5, Decem- 
ber, 1931, Page 111. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION, 
JANUARY 1, 1932 


The following is a list of the Texas Agricultural Experiment Station Publications available 
for free distribution. Bulletins not starred (*) will be sent free upon application until the 
supply is almost exhausted. The Bulletins with a star (*) following the number will be 
loaned to those agreeing to return them. In ordering loan bulletins be sure to write a 
specific promise to return them within 30 days. 

Any name will be placed on the permanent list by request. 

Please request publications by NUMBER. 

Address all communications to A. B. Conner, Director, Texas Agricultural Experiment 
Station, College Station, Texas. 


BULLETINS 


Number 


128. Cottonseed Meal as Human Food (1910). 

159. Steer Feeding (1913). 

161. *The Composition of the Soils of South Texas (1913). 

162. Composition and Digestibility of the Chloroform-Extract of Hays and Fodders (1918). 

163. Digestion Experiments on Men with Cottonseed Meal (1913). 

165. Ammonia-Soluble Inorganie Soil Colloids (1914). 

166. Digestion Experiments with Texas Feeding Stuffs (1914). 

167. Commercial Fertilizers and Their Use (1914). 

169. The Total Fatty Acids and Other Ether-Soluble Constituents of Feedstuffs (1914). 

170. Texas Feeding Stuffs: Their Composition and Utilization (1914). 

171. Losses of Moisture and Plant Food by Percolation (1914). 

172. Sudan Grass (1915). 

173. The Composition of the Soils of the Texas Panhandle (1915). 

174, The Effects of Organic Compounds in Pot Experiments (1915). 

176. Distribution and Digestibility of the Pentosans of Feeds (1915). 

178. Effects of the Additions on Availability of Soil Phosphates (1915). 

179. *The Harlequin Cabbage-Bug (1915). 

180. *The Turnip Louse (1915). 

181. Oxidation of Organic Compounds in the Soil (1915). 

182. Steer Feeding (1915). 

183. Moisture Relations of Some Texas Soils (1915). 

184, Cooperative Fertilizer Experiments with Corn, 1908-1914. 

185. The Production Coefficient of Feeds (1916). 

186. Fattening Lambs (1916). 

187. Sprays and Spraying (1916). 

188. Tile Drainage (1916). 

189. The Composition of Cottonseed Meal and Cottonseed (1916). 

190. The Effect of Additions on the Availability of Soil Potash, and the Preparation of 
Sugar Humus (1916). 

191. The Composition of Rice and Its By-Products (1916). 

192. Soils of Grayson, Lee, McLennan, Titus and Tyler Counties (1916). 

195. Japanese Sugar Cane as a Forage Crop (1916). 

196. Digestibility of Sugars, Starches, and Pentosans of Roughages (1916). 

197. ‘Progress Report of Substation No. 3, Angleton, Texas, 1909-1914. 
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THE “WINTER GARDEN” REGION OF TEXAS 
E. MorRTENSEN* 


The “Winter Garden” is a term applied generally to portions of ten 
counties in southwestern Texas bounded by the Rio Grande on the southwest 
and lying south of a line from Del Rio to San Antonio and mostly west of 
a line from San Antonio to Laredo. The term implies the growing of 
vegetable crops during the winter months and with such a definition it 
will apply to certain areas in each of the following counties: Atascosa, 
Bexar, Dimmit, Frio, La Salle, Maverick, Medina, Uvalde, Webb, and 
Zavala. While vegetable crops are grown in other parts of South Texas 
during the winter season, these counties are considered together, since 
they have such things as soils, climate, and irrigation in common that set 
them apart from other areas. (See Figure 1.) 


The rapid development of this 
area during recent years has 
caused such a demand for in- 
formation that the available 
data on the region have been 
selected and summarized for 
presentation in this publication. 
Because United States census 
statistics cover whole counties 
and not portions of counties 
the figures here given apply to 
the whole area of these ten 
counties, although parts of sev- 
eral counties are in the Ed- 
wards Plateau and not actually 
Figure 1. The Winter Garden region of Texas. a part of the Winter Garden. 


Agricultural Development 


Agricu tural development in the Winter Garden region is comparatively 
recent (13). Although crops were cultivated in a small way near San 
Antonio as early as 1718, when the first Spanish missions were established, 
cultivated crops did not become important until the building of the rail- 
roads. The first railroad was begun in 1877 and the railroad serving 
the main irrigated area today was completed twenty years ago, 

The use of land for cultivated crops has become important during 
recent years but the major portion is still devoted to ranching and live- 
stock production (11). Table 1 shows the land under cultivation in 1929 
in the Winter Garden area. Only 8.4 per cent of the total area was in 


*Superintendent, Substation No. 19, Winter Haven. 
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crop land in 1929, with the greatest percentages in the eastern counties, 
where dry farming is practiced. Of the land in cultivation, 7 per cent 
was irrigated in the whole area, with the highest percentages in Dimmit, 
Zavala, Maverick, and Webb, the counties with lowest rainfall. A total 
of 57,922 acres was irrigated in 1929 in the whole area, with 75 per cent 
in Dimmit, Zavala, and Webb counties. Acreages are being increased 
each year with the development of other sources of water for irrigation. 
Most of this development is due to the culture of winter vegetables, par- 
ticularly Bermuda onions and spinach. 


Table 1. Land Under Cultivation in the Winter Garden Area. 

Total Crop Per cent. Land Irri- |Per cent of 

County Area Land 1929 of Total gated 1929 | Cultivated 
(acres) (acres) Cultivated (acres) Land 

{ Irrigated 

Atascosa 869,120 140,409 16.1 1,452 1.0 
Bexar 808,320 218,454 27.0 3,010 1.4 
Dimmit 870,400 21,066 2.4 18,690 88.7 
Brio; 422 719,360 110,769 15.4 1,101 1.0 
LaSalle 999,040 | 64,708 6.5 2,419 3.7 
Maverick 800,640 3,441 0.4 1,982 57.6 
Medina 865,920 129,540 15.0 1,000 0.8 
Uvalde 1,016,960 75,313 7.4 1,644 2.2 
Webb 2,060,160 39,379 1.9 13,608 34.6 
Zavala 862,720 26,465 3.1 13,016 49.1 
GNC} WNC Sts eee ees | 9,872,640 849,544 8.4 | 57,922 7.0 


NATURAL RESOURCES 
Topography 


The Winter Garden region, in general, is a gently rolling to hilly country 
with a few comparatively level areas in northern Maverick and Zavala 
counties and in southern Uvalde and Medina counties. The elevation 
ranges from about 400 feet to 1000 feet above sea-level. Just north of 
the region in the northern parts of Uvalde, Medina, and Bexar counties 
are found the steep rocky hills of the southern edge of the Edwards 
Plateau, which rise to 2600 feet in elevation, The region has considerable 
variation in longitude and latitude being approximately 150 miles from 
north to south and 160 miles from east to west. This variation in altitude 
above sea-level and in longitude and latitude would tend to indicate 
a ee in temperature as is borne out in Table 8, Figure 6, Dyed: 
e and f. 


The Rio Grande forms the western boundary of this area. The area 
is traversed by the Nueces river and its tributaries including the Leona 
Frio, and Sabinal, and by the Medina river. The Rio Grande tov 
continuously throughout its length but the other streams mentioned flow 
continuously only along their upper courses and become intermittent at 
the lower elevations. The natural drainage is excellent. 


THE WINTER GARDEN REGION OF TEXAS é 
Soils* 


The soils of the Winter Garden region may first be divided into two 
groups—(1) agricultural soils and (2) grazing lands. 

The agricultural soils occupy the larger proportion of the district and 
are of three kinds: (1) the red soils, (2) the dark soils, and (8) the 
stream-bottom alluvial soils. The red soils are of two general divisions 
and belong chiefly to two series, the Duval and the Webb. 

The Duval soils consist of brown reddish fine sandy soils underlain 
by red friable sandy clay subsoils. The chief soil type, the fine sandy 
loam, occupies very large areas througout the district. The surface soil 
is 10 to 20 inches deep, is noncaleareous as a rule, is underlain by a red 
friable sandy clay, which is an open structure allowing the ready penetration 
of roots, moisture, and air. The subsoil is underlain by calcareous 
clay at a depth of from 2 to 5 feet or more, this resting on noncalcareous 
parent material. These soils are suited to many crops, not only to 
vegetables, fruits, berries, melons, and similar crops, but to the general 
farm crops such as cotton, corn, and the sorghums. They are moderately 
productive, easily cultivated, and respond well to irrigation. They are 
mostly drouth-resistant. 

The Webb soils are quite similar to the Duval in surface characteristics 
but the subsoils are more dense and tough. The surface soils are red 
or reddish-brown, or brown in color and are underlain by red heavy clay. 
These soils are probably of about the same productiveness as the Duval 
soils but are not quite so well suited to some vegetables and fruits as 
are the Duval. However, they are productive soils which yield good crops 
of vegetables, fruit, berries, and farm crops. The fine sandy loam is 
the principal soil type. 

The dark soils consist mostly of clay and clay loam soils with clay sub- 
soils. Some are calcareous and some are not calcareous in the upper part 
but all rest on beds of more or less calcareous clay. The soils belong 
to several series, chief of which are San Antonio, Maverick, Orelia and 
several others not yet correlated, but which resemble the Victoria and 
Hidalgo soils of the southern part of the Rio Grande Plain and the Houston 
and Wilson soils of the humid prairie region to the east. The dark soils 
‘are very productive and moderately drouth-resistant. They are better 
suited to general farm crops than to other crops, though many kinds of 
vegetables such as onions, beans, and others do well. The soils are readily 
cultivated but under a more limited range of moisture conditions than 
are the sandy soils, 

The alluvial soils are gray to black in color and are mostly clay or clay 
loam types, with some silty loam and fine sandy loams of more limited 
extent. The chief series are the Frio, Blanco, Uvalde, and others. The 
Uvalde soils are old alluvial soils which lie well above overflow in the 
larger areas. These are mostly productive and well suited to many. 
vegetables and to general farm crops. 


Side lage by W T. Carter. Chief, Division of Soil Survey, Texas Agricultural Experiment 
tation. 
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The lands not suited to farming consist mainly of the rough stony 
land of limestone hills and ridges which are projections of the Edwards 
Plateau region on the north, and the gravelly and stony areas through- 
out the lower plain. These latter soils of the plains are not extensive. All 
of the non-arable land is used for stock-grazing or browse. 

The agricultural soils are mostly undulating and smooth, though in 
places narrow slopes allow erosion and here soils are shallow, and less 
productive. On the whole the soils are well suited to many crops when 
moisture conditions are favorable. 

Many other soils occur throughout the Winter Garden district but 
most of them are much like the soils described and belong in one of the 
four general groups outlined. 


Soil surveys have been made in reconnaissance covering the Winter Garden 
district but these are of a very general character, and were made so long 
ago that the reports are no 
longer available for distribu- 
tion (8). Old detailed surveys 
made around Laredo and San 
Antonio are also out of print. 
A recent detailed soil survey of 
Frio County is yet unpublished. 
Aiwial Sols» NX ical Table 2 gives information on 
3 red Soils - Sandy BN : = i the principal soil series of the 
Stony or Gravelly and “NEN Winter Garden as published re- 

Rough Sorls [S== r i 
cently in Texas Experiment 


Station Bulletin 431 (3) (see 
Figure 2. Soil map of the Winter Garden area. also Figure 2). 


Composition of Soils 


Data presented in Table 3 were secured from publications by Dr. G. 
S. Fraps (6, 7) and serve to give an idea of the chemical composition 
of the main cultivated soils of the region. It will be noted that the 
potash content is generally good and that all of the soils have sufficient 
lime. Nitrogen and phosphates vary and in sandy loams are likely to be 
low. As a rule, fertilizers high in phosphates are used with ratios such 
as 5-15-5 or 6-12-6,. It should be remembered that the chemical composition 
of a soil is not necessarily a guide to its productivity. 


Water Resources 


A detailed survey of the underground waters of Texas was begun in 
1929 by the U. S. Geological Survey in cooperation with the Department of 
Geology of the Agricultural and Mechanical College of Texas, and the State 
Board of Health. Preliminary results are given in a press release for 
February 16, 1931 (12). Underground waters furnish the greater part of 
the water for irrigation in the Winter Garden. In 1930, the above-men- 
tioned report states that about 550 pumping plants and artesian wells in 
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the Winter Garden area were irrigating nearly 32,000 acres. This does 
not include lands irrigated from wells in the vicinity of Encinal. The 1930 
Census (11) lists 56,922 acres cultivated under irrigation, exclusive of 
Medina county. It is probably safe to estimate that there were 57,900 
acres under irrigation in this area in 1929. This would show that about 
60 per cent of the irrigated lands under cultivation are dependent on 
underground waters. 

The lands irrigated from underground waters are distributed by counties 
approximately as follows: Dimmit and Zavala, 27,000 acres; Frio, 1,500 
acres; Atascosa, 1,500 acres; Uvalde, 1,800 acres (see also Table 4). The 
acreage irrigated from different water-bearing formations is about as 
follows: Carrizo sandstone, 29,000 acres; Edwards and associated lime- 
stones, 1,800 acres; Mount Selman formation, 500 acres; Cook Mountain 
formation, 400 acres. 


Table 3. Composition of Winter Garden Soils. 


: Average Phos- 
Soil Types Depth phoric Nitro- Potash Lime 
(inches) Acid gen 
Upland Soils— 
San Antonio Silty Clay Loam _ 6-10 good good good high 
Maverick ‘Lioam) 2.8... 2S, 10-12 good good good high 
Zapata Fine Sandy Loam __.. 8-12 good fair good high 
Uvalde Silty Clay Loam  __...... 10-15 good good good high 
Duval Fine Sandy Loam ......... 18 good low good fair 
Webb Fine Sandy Loam —_..__.- 8-15 fair fair good good 
Alluvial Soils— 
Frio Silty Clay Loam -........._..... 8-15 good good good high 
Blanco! Sie Woam 2... <- 36 good fair good high 
Laredo Silty Loam —........ res 10-12 good fair good high 
Table 4. Irrigation in Southwest Texas Counties 
TOTAL ACRES ; Re FROM 
: * IRRIGATED INCREASE | GROUND | SURFACE 
OUNT Per cent WATERS WATERS 
1919 1929 acres acres 
(est.) (est.) 
Atascosa —........- 2312 1452 | —37.2 1452 0 
Bexar | ee eee 12933 8010 —16.7 2500 510 
Dimmit : SER 5397 18690 246.3 17000 1690 
Nrtio. 655 1101 68.1 1101 0 
La Salle = 2531 2419 —4.4 1000 1419 
Maverick 2653 1982 —25.3 0 1982 
Medina* _ —- 1000 _ 0 1000 
Uvalde _. 484 1644 239.7 1644 0 
Webb _ = 7480 13608 81.9 1000 12608 
LEC ees ES 1642 13016 692.7 10000 3016 
TRO TATS ios os ee 36087 57922 63.2 35697 22225 


*Medina County not reported separately ; figures given are estimates. 
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The greatest intake of water is supplied by the Edwards and associated 
limestones, in Uvalde and Medina counties. This is taken up from streams 
rising in the Edwards Plateau just to the north. Areas where this is 
brought close to the surface by faults and leakage through overlying 
strata are found in Uvalde and Medina Counties, and an abundance of 
water is available for irrigation at shallow depths. These areas are not 
extensive except in the Leona Valley at Uvalde. 


The Carrizo sandstone is the most productive water-bearing formation 
in the southwestern Texas area. It consists chiefly of relatively pure 
sandstone and ranges in thickness from 80 to 400 feet. The outcropping of 
this formation totals about 320,000 acres and extends in varying widths 
through western Dimmit county, western and northern Zavala county, the 
southern edge of Medina county, and the northern part of Atascosa county. 
This dips to the south and southeast and the belt from which it can be 
reached within 1000 feet of the surface is about 8 to 20 miles wide with 
an average of about 15 miles. Toward the southeast this formation lies 
so far below the surface that it can not be reached for practicable irriga- 
tion. The greater part of this water supply is derived from rainfall on 
the outcrop area, with some seepage from streams that cross the outcrop- 
ping. Investigations on this point were not complete at the time of the 
report. 

In the summary of the underground water resources, it is stated that 
* the water supply of the Carrizo sandstone is being heavily drawn upon in 
western Zavala and Dimmit counties. Considerable additional irrigation 
development is possible from the water supplies of the Edwards and 
associated limestones in Uvalde county, of the Carrizo sandstone in Frio 
and Atascosa counties, and the eastern part of Zavala county, and of the 
Mount Selman and Cook Mountain formations in Frio and Atascosa 
counties. 

Earlier irrigation development was based on water supplied by gravity 
from the rivers and on water pumped from rivers and lakes. It is estimated 
from the latest United States census that about 40 per cent of the irrigated 
lands in the Winter Garden area, including Laredo, or about 22,225 
acres, are being supplied by water from streams, or reservoirs formed by 
damming streams. Table 4 shows the approximate acreage in each county 
irrigated from streams and from underground waters. Figures in this 
table are estimated, as no distinction is made of the source of irrigation 
water in the census report. 

The sources of this irrigation water are the Rio Grande, Nueces, and 
Medina rivers. Only the Rio Grande flows continuously throughout the 
year. The Nueces and its tributaries are intermittent and flow only during 
short periods. It is therefore necessary to form storage reservoirs by 
damming the stream in order to have a dependable supply of water. The 
Medina dam stores water for irrigating considerable acreage in Medina and 
Bexar counties. A project for furnishing water for irrigating a large 
acreage and for furnishing power for electricity is just being completed 
in Maverick County at this time (1932). This water is taken from the 
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Rio Grande by gravity and is expected to furnish sufficient water for 
irrigating land in the Quemada valley northwest of Eagle Pass. Most of 
the water being used from the rivers, except that from Medina dam, is 
pumped by centrifugal pumps into flumes that distribute the water to the 
farms. It is sometimes lifted to higher levels by other centrifugal pumps 
at various points along the canal or flume. 

It is probable that by judiciously using the water now available some 
125,000 to 150,000 acres could be brought under irrigation in the ten 
counties within this area. Further developments may, of course, change 
these estimates. 


CLIMATE 
Precipitation 


Precipitation is often the limiting factor in the agriculture of this region. 
The average monthly and the average annual rainfall for twenty weather 
stations in or near this area is given in Table 5. The average rainfall 
ranges from 19-20 inches along the Rio Grande to 27 inches along the 
edge of the Edwards Plateau and the northeastern part of the area. The 
average for the whole area is about 22 inches. 

The seasonal distribution at selected points is indicated in Figure 3. The 
rainfall is distributed fairly well from April 1 to November 1, with the 
heaviest rainfall in May-June and September-October. The winter months, 
November to March, are generally dry. It is at this period that the 
cash vegetable crops are produced and irrigation is essential. Summer 
crops such as sorghum and cowpeas often may be grown without irriga- 
tion. In the northeastern counties of the area and along the edge of the 
Edwards Plateau dry farming is generally practiced. An indication of the 
possibilities of dry farming at various points is given in Table 6 showing 
the number of dry months per year over a period of years. When several 
of these occur consecutively serious drouth results (Figure 4). The 
longest consecutive drouth occurred in 1917-18, as reported by most 
stations, and lasted 5 to 8 months at various localities. 

Periods of heavy rainfall may also occur (Figure 5) in this area, but 
this frequently falls in large amounts during short periods, the result being 
that the farmer may not be benefited in proportion to the amount (Figure 
4). In general, it is wise to have irrigation facilities to guarantee suffi- 
cient moisture for maturing the crop. 


Growing Season or Frost-free Season 


Perhaps the next important factor in the agriculture of the region is 
the length of growing season, or frost-free season shown in Table 7. The 
average season without temperatures of 32° F or below varies from 225 
days near the hill country on the north to 296 days at Laredo, The earliest 
frost* in the fall usually comes between November 20 and December 9 


and the last in the spring between February 13 and March 12, depending 
on the locality (Fig. 6 ¢, d). 


*Temperatures of 32°F. or below are considered “frosts” whether or not they injure crops. 
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Figure 8. Rainfall data—mean and extremes. 


Extremely low temperatures seldom occur but records as low as 10 
degrees have been taken at practically all stations. The temperatures 
rarely descend below 25 degrees Fahrenheit in the southern part of the 
area and seldom below 20 degrees in the northern part of the area. 


Temperatures 


Annual mean temperatures vary from 69° F. on the north to 73° F. 
at Laredo (Table 8, Fig. 6b). These are somewhat higher than the mean 
temperatures of Southern Arizona (Phoenix, 69 degrees; Yuma, 68 degrees) 


(5). 
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Winter mean temperatures for the Winter Garden are compared with 
other regions of the United States growing similar crops (see Table 9). 
It will be noted that they are very similar. 

The summer mean temperatures of the Winter Garden region as shown 
in Table 10 are slightly lower than those of the Phoenix-Yuma date 
region and about 5 degrees lower than those of Indio, California (5). 


Humidity 


Mean relative humidity records are meager for the Winter Garden 
area. Approximate annual averages over a period of years are 68 at 
San Antonio and 65 at Del Rio. The lowest humidity at these points occurs 
in the spring months-February, March, and April, and the highest in the 
fall months, September to January. 


EAGLE PASS 


Sunshine 

The average per cent of pos- 
sible sunshine for the whole 
year at Del Rio and San An- 
tonio is 61. The lowest per- 
centages are those from No- 
vember to April. Highest aver- 
ages are for July, August, and 
1890 1900 —«:1910 1920 1930 September. 

YEARS The percentage of clear, 
partly cloudy, and cloudy days 
is shown for the 10-year pe- 
riod of 1921-1930 in Table 11. 
Records on these phenomena 
are incomplete at most sta- 
tions. In general it may be 
said that one-half of the days 
average clear weather and 
about one-sixth average rainy 
days in the region as a whole. 
More cloudy weather is expe- 
rienced in the eastern part and 
in the hill country. 


Ghee ce oon MOS 


Evaporation 


Evaporation records are very 
recent and available only for 
Dilley and Winter Haven over 
a brief period (Table 12). All 

1890 1900 1910 1920 1930 available records are given to 
Figure 4. Number of months per year with less obtain an idea of the extent of 
than one-half inch of rainfall, 1891-1930. : 2 ‘ 

evaporation in this area. These 
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records are from a free-water surface and are greater than would be 
expected from the soil. They merely indicate the degree to which evapora- 
tion may be expected at various times of the year. Actual soil evaporation 
varies with the type of soil, state of tilth, and the crops growing upon it. 
It will be noted that the heaviest evaporation occurs during the summer 
(June to September, inclusive), and the least in the winter, (November 
to February, inclusive). 


Table 9. Comparative Winter Mean Temperatures (F.) 


Jan. Dee. Feb. 
| 

1. Texas | 
Winter Garden Resion = 53-56 52-56 55-60 
Lower Rio Grande 59-61 58-59 61-62 
(Rio Grande-Brownsville) —2=— 55-57 54-57 57-59 

2. California 
Porterville-Riverside-Indio) 47-53-55 47-51-53 51-53-58 

3. Arizona (Phoenix-Yuma Date Orchard) ~~ 51-51 51-52 55-56 

4. Florida 

; (Glenest. Mary-Orlando)) 3 56-62 55-62 57-62 

hs PNitMoieatey oS pono bated ewdii)y) es Se ee | 52 52 54 

Table 10. Comparison of Summer Mean Temperatures (F.) (Date Areas) 

1. Texas July August | September 
Winter Garden: Region»). es eee ees 85-88 85-87 79-82 
Lower Rio Grande ______ a ee ee ee 83-88 84-86 80-81 

B&O lttormnia iG 1O)) ee nage | 93 85 

3. Arizona 86-88 
(Yuma Date Orchard-Phoenix) 86-89 92 80-82 


Table 11. Mean Annual Percentage Clear, Cloudy, And Rainy Days In Southwestern Texas 


1921-1930 
Partly 
Locality Elev. Clear Cloudy Cloudy Rainy 

ni % % % % 
Del Rio | 944 | 47 27 | 26 17 
Eagle Pass | 743 47 | 33 20 | 15 
Fort Clark 1050 | 56 22 | 22 14 
Fort MeIntosh 460 55 22 23 15 
La Pryor 750 54 23 23 | 18 
Montell _ 1300 $2 | 27 4] | 15 
Sabinal : | 964 26 | 52 | 22 16 
San Antoino | 698 37 | 35 2 | 23 


Wind Movement 
Data for wind movement are somewhat meager for the southwestern 
area of Texas; available records are given in Table 13. Heaviest wind 


movement occurs during March, April, and May and effects the degree 
of evaporation to a considerable extent. 


TYPES OF AGRICULTURE 


Only 8 per cent of the total area was in cultivation in 1929, as shown 
in Table 1. Of this, over nine-tenths was farmed without irrigation 
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There are, therefore, three types of agriculture (often combined on the 
same farm), which may be termed (1) ranching or grazing (2) dry 
farming, and (3) irrigation farming. The term ranching refers to the 


production of livestock on natural range without the help of cultivation; 
dry farming is an extensive type of farming producing only the more 
drouth-resistant crops that involve relatively small amounts of labor 
per acre; and irrigation farming includes crops that require intensive 
methods involving fairly high production costs per acre and that are 


grown only by the aid of irrigation. 
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Figure 5. Annual rainfall, 1891-1930. 


Ranching 


As shown in Table 14, the 
value of livestock in the coun- 
ties of this area is much great- 
er than the value of all culti- 
vated crops. Some of this val- 
uation is, of course, on the gen- 
eral farm but the livestock pro- 
duced on natural range is still 
greater than the cultivated 
crops. Large areas in each of 
these counties are suited only 
for the production of range 
livestock because of their rocky 
or gravelly nature or because 
of lack of water for irrigation. 
The chaparral brush is of a 
type that furnishes good graz- 
ing for Angora goats and these 
are becoming more and more 
important. Sheep are of less 
importance in these counties 
and are found chiefly in the 
hill country of the Edwards 
Plateau to the north. Bees are 
also important in this area, 
producing a high quality of 
honey from the native shrubs. 


Dry Farming 


Dry farming was _ practiced 
on 93 per cent of the cultivat- 
ed acreage in 1929 (Table 1). 
This type of farming is con- 
fined to the counties of heav- 
lest rainfall (Bexar, Atascosa, 
Frio, Medina, Uvalde) and is 
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concerned only with the more drouth-resistant crops such as sorghums, 
corn, cotton, and watermelons. Very little dry farming is done in the 


counties along the Rio Grande. 


Table 12. Evaporation From A Free-Water Surface 


Dilley, Texas Winter Haven, Texas 
th 
ce 1928 1929 | 1930 | 1931 1930 1931 
in. in in. in in. in 
Janiary eee ——- 3.5 pe) 2:6 Cie eae a 1.5 
February A te ere 3.8 4.7 25 oO es Be 2.2 
March _ fel eee 7.1 5.5 6.25 9 Ss 4.8 
April _. sea 8.2 7.5 5.5 es 3.6 
May ore a of 5.9 6.7 = 4.9 
June _ = 11.8 10.4 7.6 8:3 | il). SS 6.3 
July ee ah 13.3 10.6 10.5 oi. a 6.9 
August & 11.7 11.9 eee | SR Pe oe dl 
September ne LE Gide | ee ee S 2 Pile, Sem 7.8 
October -_ 1.2 fea 4.8 Cte Dh ge 5.8 
November __._. 3.6 3.1 2.5 4.2 2.2 3.8 
December __-. 2.4 3.0 2.3 aire 2.1 rls 
| 
Annual | 2 BTS oN ie eT ee oe ele ee ) 55.8 
Table 13. Wind Movement (Total Miles Per Month) 
| Dilley, Texas Winter Haven, Texas 
| 1928 | 1929 | 1930 | 1931 1930 1931 
mi. mi. mi. mi. rai. mi. 
| 
VANUALY sce | 2096 1424 1606 2412 
February 2436 1889 1172 ares 2633 
2482 2170 1850 3966 
2467 1722 1404 3125 
2719 1691 1328 3367 
2090 1225 962 3570 
2127 1163 702 3131 
Sees 1897 eee TiS 5 ep 3500 
September __ 1959 aa 750 3696 
October _.. 1544 1580 929 aoe 3397 
November 1398 1264 1344 2052 3852 
December ___ a Wey be 1078 1115 2327 2466 
Irrigation 


Irrigation farming is increasing each year as more ranches are being 
broken up and cleared for cultivation. Practically all of the land cleared 
for cultivation during recent years has been for irrigation purposes. Water 
for irrigation, as stated above, is secured in several ways: (1) pumping 
underground water; (2) direct pumping from flowing streams; (3) pump- 
ing from storage reservoirs in streams, and (4) gravity flow from streams 
or stream reservoirs. 
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Fig. 6a. Precipitation (inches). 


| ‘ 
asac [ere 


s Atw 


Fig. 6c. Average first frost in autumn. Fig. 6d. Average last frost in spring. 


Fig. 6e. Winter mean temperatures. Fig. 6f. Summer mean temperatures. 
(Dec., Jan., Feb.) (June, July, August) 
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Irrigation was first begun by the Spaniards near San Antonio (1716- 
1774) and many of the ditches were in use until recently (1,10). Even 
as early as 1904 there were more than 12,000 acres under irrigation in 
this area, mostly’ from streams and lakes. Of this about one-fourth was 
in truck crops (chiefly Bermuda onions). The remainder of the acreage 
was in corn, cotton, alfalfa, and feed crops. Flowing artesian wells were 
in use at this time in the vicinity of Carrizo Springs and Crystal City, 
and in Frio County, a few small wells were pumped. The deep-well 
pump was just beginning to come into use. 

Ditches for irrigation from the Rio Grande were constructed at Del 
Rio in 1868-1874 (10) and in the Nueces Valley about 1876. Ivrriga- 
tion from artesian wells began at San Antonio in 1884. At Batesville, 
in Zavala County, irrigation began from a timber and mud dam across the 
Leona river in 1880. The gradual lowering of the water level in many 
places has necessitated the use of pumps for irrigation purposes until 
in 1930 the greater part of the water for irrigation is pumped either 
from streams and reservoirs or from underground sources. 

Irrigation farming is almost all in the western counties of the area 
(Webb, Dimmit, Zavala, Maverick, and La Salle), with smaller acreages 
in other counties. The greater part of this irrigated area is devoted 
to vegetable production, especially spinach and onions. Practically one- 
third of the acreage is devoted to spinach at the present time. Other 
_ irrigated crops include fruits, especially citrus, some alfalfa, and feed 
crops such as corn and sumac sorgo. 


CROPS PRODUCED 
Vegetables 


The highest valuation for all cultivated crops in the Winter Garden 
area for 1930 was that for vegetables (Table 14). Nearly four million 
dollars worth of vegetables were produced, with the greater part in the 
three counties of Zavala, Webb, and Dimmit. About one-half of the acreage 
was devoted to spinach and onions in 1929 (Table 15), with the highest 
valuation for onions. Watermelons were planted on 14,191 acres in 1929. 

Spinach: Spinach is mostly produced in Zavala county, on the darker, 
heavier soils along the Nueces river. Smaller acreages on a similar soil 
occur in Webb, Dimmit, Maverick, and Uvalde counties. Other plantings 
are made on.sandy upland soils in some of the counties but the acreage is 
small and yields are generally not as high as on the dark soils of alluvial 
origin. The Savoy type, such as Bloomsdale Savoy and Long-Standing 
Bloomsdale, is almost the only kind planted in the area. The seed is 
practically all grown in Holland and is ready for the growers about 
October first each year. Because of hot weather, plantings are seldom 
successful until October and are extended sometimes as late as February 
1. The crop is marketed from the latter part of November until April 
first. 

Onions: The highest return per acre is averaged from this crop (Table 
15). Heaviest acreages are in Webb, Dimmit, and Zavala counties. The 
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crop is usually transplanted in this area. Seed is sown in September 
and the plants are set about December first, four inches apart in rows 
which are 14-16 inches apart. The crop is harvested and marketed in 
April. The varieties grown are mostly Yellow Bermuda with a small 
acreage of Crystal White Wax. 


Watermelons: <A large acreage is devoted to watermelons, mostly in 
Atascosa county, with a smaller acreage in Frio. These are seldom irri- 
gated and ripen mostly during the month of June. Tom Watson has been 
the main variety but other varieties that appear promising are Irish 
Grey, Florida Favorite, Stone Mountain, Dale, and Wonder. 


Tomatoes: Atascosa, Bexar, and Dimmit counties are the main tomato- 
producing counties with the greater part of the crop marketed in November 
and December. Seed for this crop is sown in June or July and the plants 
set in August or early September. The spring crop is produced from seed 
sown in December or early in January and transplanted to the field March 
10-15. The spring crop is harvested in late May and June. Varieties 
grown are Marglobe and the Bonny Best type, which includes Clark’s 
Early, John Baer, etc. 


Broccoli has become a leading crop in Webb, Dimmit, and Zavala counties 
during the past two years. The only variety grown is the Italian Green 
Sprouting (Glory of Calabria). Seed is sown in June and the crop 
is harvested from November to February. Because of its open manner 
of growth and color it is classed as a “green” and is becoming increasingly 
popular, Present acreage is not known but is probably several thousand 
acres. 


Potatoes: Practically all of the potatoes in this area are produced in Frio 
and Atascosa counties. They are planted either early in February or early 
in August for the spring and fall crops, respectively, and the varieties 
used are Bliss Triumph and Irish Cobbler. 


Beans (Snap): In 1929, the crop was mostly in Bexar, Atascosa, and 
Webb counties. They are planted either in March or September, and the 
main varieties are Bountiful, Giant Stringless, Burpee Stringless. 


Muskmelons were grown on a considerable acreage, mostly for local mar- 
ket, in Atascosa and Bexar counties, with smaller acreages in Dimmit 
and La Salle. They are planted in March (or earlier under paper caps) 
and harvested in late May and June. Main varieties are Hale’s Best 
and Perfecto for market, and Rockyford, Eden Gem, and Delicious for home 
use. 


Carrots are planted in October or November and harvested in February 
and March. In 1929 they were grown mostly in Webb county but they are 
well adapted to the whole area. Danvers Half Long and Chantenay are the 
main varieties. 
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Sweet potatoes are grown mostly in Bexar and Medina counties. They 
are planted in the spring and harvested in the fall. Porto Rican is the 
main variety. 


Cowpeas: The edible group of cowpeas, including Cream, Blackeye, Lady, 
Brown Crowder, Gray Crowder, and Purple Hull, are commonly grown for 
the early market in Atascosa, Bexar, Frio, Medina, and Dimmit counties. 

Cabbages: Small acreages of cabbage were grown in 1929, with most of 
the production in Bexar county. Chief varieties are Copenhagen Market 
Golden acre), and Glory of Enkhuizen. 


Cauliflower is grown to a certain extent in Bexar, Zavala, and Frio coun- 
ties. Seed is planted in June and the crop is harvested in December and 
January. Main varieties are Snowball and Dryweather. 


Other Vegetable Crops 


Among other vegetables grown less extensively commercially, are the 
following: 


CROP | CHIEF VARIETIES PLANTED HARVESTED 
GROWN 
Asparagus Mary Washington Roots Feb.-Mar. 
Beans, Lima Fordhook, Henderson Bush |Mar.; Sept. May; Nov. 
Beets Detroit Dark Red Oct.-Jan. Jan.-Apr. 
Corn (Roasting ears)| Mexican June, Surcropper |Feb.-Mar. June 
Cucumbers perly Fortune, Davis Per- |Mar.; Sept. May; Nov. 
ect 
Lettuce Romaine, New York (Ice- |Oct. Feb. 
berg) 
Okra Long White Pod Mar. ; Sept. May ; Nov. 
Parsley Double Curled Sept. Dec.-Mar. 
Radishes Scarlet Globe Fall Winter 
Squash White Bush, Straightneck, |Mar.; Sept. May-June; Nov. 
if Zucchini 
Turnips Shogoin, Purple Top W. |Oct.-Nov. Dec.-Feb. 
Globe 
Mustard Tendergreen, (Japanese) Oct.-Dec. Dec.-Mar. 


Southern Curled 


Plant Growing 


A considerable industry has developed in the Winter Garden in recent 
years in the production of vegetable plants for northern growers. The 
growing of these is rather specialized and is not usually undertaken on 
the general farm. The greater part of the plants grown are onions but 
cabbage and tomato plants are also important. Various phases of this 
industry have developed such as specialization in mail orders, wholesale 
shipments in carlots, growing of special varieties by prearranged contracts, 
etc. Success in this enterprise involves (1) a careful study of the proper 
time of seeding to get plants at the proper size when the market wants 
them; (2) knowledge of the varieties in demand; and (3) careful watch 
for plant pests that may prevent the sale of the plants. With the aid of 
irrigation, plants may be grown in the open throughout the year in the 
Winter Garden. Growing the plants in the open during the winter months 
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gives rise to the term “frost proof”, implying that the plants are more 
hardy than those grown in greenhouses. 


Fruit and Nut Crops 


Fruit crops are rapidly increasing in importance in Winter Garden 
agriculture, some being grown without irrigation in Bexar and Atascosa 
counties but the greater part grown with irrigation. Especially important 
is the recent increase of the acreage planted in Citrus (Table 16) in Dimmit, 
Webb, La Salle, and Frio Counties. Most of these citrus plantings are recent 
and with the exception of a few orchards in the Laredo area, there has not 
been much commercial production (1931). 


Plums are the widest-planted of the fruits and are found in practically 
every county in the area. Largest plantings are in Bexar, Atascosa, Frio, 
and Zavala counties. Two early varieties are used commercially: Bruce 
and Methley. For home use, Gonzales, Santa Rosa, Burbank, and Wick- 
son are good. 


Peaches are grown mostly for home use or local markets with some long- 
distance shipments from Bexar and Atascosa. Japan Dwarf Blood and 
Pallas are commonly planted. Luttichau, Early Imperial, Mamie Ross, 
and Carmen are also good varieties. 


Pecans are widely grown in the area and many native groves are har- 
vested commercially along the rivers. They are especially important in 
Uvalde, Medina, and Bexar counties. The main varieties are Burkett, 
Western Schley, and Texas Prolific. 


Grapes are important in Webb County, with considerable plantings in 
Bexar, Atascosa, Val Verde, Frio, and Dimmit counties. The problem of 
root-rot has risen and it is expected that resistant stocks such as Cham- 
panel and Black Spanish will be of value to the industry. At the present 
the most widely planted varieties seem to be Malaga, Sultanina (Thompson 
Seedless), Muscat, Tokay, Edna, and Ellen Scott. Carmen and Ribier are 
good varieties. 


Oranges are being planted throughout the area but particularly in Webb, 
Dimmit, La Salle, Frio, and Zavala counties. The plantings are too recent 
to have come into general commercial production and their possibilities 
have not been fully determined. They are usually budded on sour-orange 
stock, although most of the old plantings are on Poncirus trifoliata stock. 
Washington Navel, Parson Brown, Pineapple, Valencia, and Hamlin are 
the commonly planted varieties. Satsumas are grown to a small extent 
and have borne good crops. 


Grapefruit: Because of their early and heavy production of fruit, many 
acres have been set to grapefruit in Dimmit, La Salle, and Webb counties. 
Marsh is the variety usually planted, although Marsh Pink, Foster, Dun- 
can, and Connor’s Prolific are also planted. Grapefruit is more tender 
to frost than the orange, and the commercial possibilities have not been 
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fully tested from this standpoint. A number of older trees have success- 
fully produced fruit of good quality but so far the young trees have not 
come into commercial production. 

Strawberries: The acreage of strawberries in the Winter Garden has 
increased in the past two seasons. Estimated acreage for 1931-32 is 800, 
chiefly in Atascosa county. About 300 acres were planted in the Carrizo 
Springs area, with smaller plantings at Pearsall. The plants are usually 
set in October for production the following spring in rows 24 inches apart, 
12 inches apart in the row. The picking season is from February to April. 
Missionary is the chief variety, with some plantings of Klondyke, Blake- 
more, and Thompson. 

Blackberries and Dewberries are important in Bexar and Atascosa coun- 
ties. McDonald, Dallas, and Austin Mayes are the commonly planted varie- 
ties. According to F. W. Mally, Agricultural Agent in Bexar County, Alice 
Haupt and Rogers are promising varieties. 

Dates: Seedling dates in various parts of the area bordering the Rio 
Grande (Maverick, Dimmit, Zavala, Frio, La Salle, and Webb counties) 
have successfully ripened fruit in successive years. Some of these palms 
are 18 to 20 years old. Dates at present are found only in small dooryard 
plantings and are not yet commercially important. Dates do not come true 
from seed and considerable difficulty has been encountered in attempting 
to ship in offshoots of named commercial varieties from Arizona and Calif- 
ornia because of the quarantine against parlatoria scale. For this reason 
the relative adaptability of various commercial varieties has not yet been 
studied. The summer mean temperatures (Table 10) appear to be favorable 
to date production. Commercial production would seem to depend upon 
securing varieties that can be successfully harvested during a rainy period, 
which sometimes occurs at this season. 


Other Fruits of Less Importance 


CROP VARIETIES 
Lemon Meyer 
Kumquat Nagami, Marumi, Meiwa 
Citrange Morton, Cunningham, ete. 
Olives Manzanillo, Mission 
Apricot Kerr, Cluster 
Pears ; Pineapple, Garber, Kieffer 
Jujube Lang, Li 
Figs Brown Turkey, Magnolia, Celestial 
Persimmons Hachiya, Tane Nashi, Yemon, ete. 
Pomegranates Wonderful 


Nurseries: Because the growing of fruit crops in the Winter Garden 
has developed only recently, the area is comparatively pest-free and 
attempts are being made to prevent the entry of serious pests from other 
fruit-growing areas. This involves quarantines and resultant difficulties 
in obtaining planting stocks from outside the area. The demand is con- 
sequently increasing for “home-grown” nursery stock and several nurseries 
have recently begun to meet this demand. The sandy soils, in general, are 
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well adapted for the growing of vigorous stocks and hence the growers do 
not appear to be greatly handicapped by quarantine regulations except in 
the case of dates (see above). 


Field Crops 


Production of field crops in the Winter Garden area is shown in Table 
17. By far the greatest acreage is in cotton. The most of these crops 
are grown without irrigation. Alfalfa is always irrigated and some 
acreages of corn, cotton, and other crops are irrigated. 

Cotton: The cotton production is mostly in the counties of Bexar, Atas- 
cosa, Frio, Medina, and La Salle, where it is grown without irrigation. 
It is planted in March and harvested in August and September. Leading 
varieties are Acala and Mebane. 

Corn: Nearly 200,000 acres of corn were grown throughout the area, 
with the largest acreage in Bexar, Medina, and Atascosa counties. This 
is planted in March on dry farms and up to June on irrigated farms. 
Mexican June and Surcropper are the leading varieties. 

Sorghums for Fodder are well distributed throughout the area. Hegari 
is the most commonly planted, while Sumac Sorgo (Red Top) is planted 
on considerable acreage on the irrigated farms. Sorghums are planted 
April first or later. 

Sorghums for Grain: Uvalde and Medina counties produce most of the 
sorghum grain. Hegari, Darso, Schrock, feterita, yellow milo, etc., are 
grown for this purpose. They are usually planted April 1 or later. 


Oats: In 1929, the acreage threshed was 26,521, all grown in Bexar, Me- 
dina, and Uvalde counties. Considerable additional acreage is planted 
in all counties for winter pasture and hay. Texas Red Rustproof is the 
commonly planted variety. Oats are seeded in the fall. 


Hay Crops: Sudan Grass is commonly grown for hay in this area. When 
properly cured it makes an excellent hay. Sumac Sorgo is widely planted 
as a hay crop. In many cases, “Concho grass” is allowed to grow for 
hay. Cowpeas and other legumes are also used for hay to a certain 
extent. Chinese Red is the most convenient cowpea to harvest for hay. 


Wheat is grown for the most part in Bexar and Medina counties. Five 
thousand acres were threshed in 1929. It is sown in the fall. 


Peanuts are well adapted to sandy soils and are grown to a considerable 
extent in Atascosa County. They may be grown on any good sandy soil. 
Spanish is the commonly planted variety. Macspan is an improved 
Spanish having a larger nut. For large peanuts, Virginia Bunch is 
usually planted. These are planted in March. 


Broomcorn is grown in Frio and adjoining counties without irrigation. 

Cowpeas are perhaps the best adapted legume crop in the Winter Garden 
area. Brabham is a heavy producer of green material and is resistant to 
nematodes. Chinese Red is very drouth-resistant and good as a hay crop 
but probably susceptible to nematode. Blackeyes are commonly grown for 
grain or eating purposes, 
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Beans (Dry). Pinto beans are the commonly grown dry bean but pro- 
duction does not nearly meet local demands. 


Ornamental Crops 


In 1929, 66 nurseries were reported in the Winter Garden area (11). 


These nearly all handle ornamentals, and many grow their own materials. 
Experience of several nurserymen is that growing and propagation of 
adapted ornamentals is comparatively easy in this area, 


no 
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SUMMARY 


The “Winter Garden” region designates an area lying southwest of 
San Antonio, Texas, and bordering on the Rio Grande. 

It has a total land area of 9,872,640 acres, 8.4 per cent of which 
was in cultivation in 1929. 

The land not in cultivation helped to support $18,945,311 worth of 
livestock, most of which was cattle and Angora goats. 

Seyen per cent of the cultivated land, or 57,922 acres, was irrigated, 
60 per cent from underground waters and 40 per cent from surface 
waters. 

Irrigation is most important in Zavala, Dimmit, Webb, Maverick, and 
La Salle counties, but is used in all counties of the area. 

Elevation varies from 400 to 1000 feet above sea-level and the area 
in general is gently rolling to hilly, with occasional comparatively 
level areas. 

The principal cultivated soils are (1) red sandy, (2) dark, and (3) 
alluvial. The red soils cover the greatest area and are used more 
extensively at present than the other groups. Because of their pro- 
ductivity and the availability of water for irrigation, a high percentage 
of the alluvial soils are cultivated. 

Water resources are (1) several underground strata in various parts 
of the area; (2) lakes and reservoirs formed by damming streams; 
(3) pumping directly from the streams; and (4) diverted gravity 
flow from running streams. 

Precipitation varies from 20 inches along the Rio Grande to 27 inches 
at San Antonio. Heaviest rainfall occurs in May and September and 
the driest period is during the winter months. 

The frost-free season varies from 255 days on the north to 296 days 
at Laredo. Earliest frost in the fall varies from November 20 to 
December 9 and the latest in the spring from February 13 to March 
12, depending on the locality. 

Winter mean temperatures are similar to those of other regions 
producing winter crops such as Southern California and Southern 
Arizona. 

Summer mean temperatures are similar to those of Southern Arizona. 


Re'ative humidity averages 65 to 68 per cent. 
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Sunshine averages 61 per cent of the possible amount, with highest 
percentages in July, August, and September. 

Evaporation is highest in the summer months and least during the 
winter season. 

Wind movement is highest in March, April, and May. 

On dry farms, sorghums, corn, cotton, and watermelons are the 
chiet crops. 

On the irrigated farms, the production of winter vegetables is the 
leading industry, with a high degree of specialization in spinach and 
onions. Broccoli, tomatoes, cauliflower, beans, and muskmelons are 
also important crops on irrigated lands, 

Leading fruit crops are plums, oranges, grapefruit, grapes, straw- 
berries, and peaches, 

Potentially important is the date industry. Crops of fruit have been 
grown successfully from seedling palms in various parts of the area. 
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Approved Formulas for Special-Purpose 


Mixed Feeds 


AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS 
T. O. WALTON, President 


Revised formulas for mixed poultry feeds, dairy feeds, 
and horse and mule feeds, are here given, as approved by 
the Experiment Station, the Extension Service, and the 
School of Agriculture of the A. & M. College of Texas. 
The formulas given and approved are good and suitable 
for mill manufacture; the feeds should be fed according 
to the instructions given. They are not claimed to be the 
best possible formulas, for the reason that the results 
will yary to some extent with the conditions of feeding. 
They are not claimed to be the most economical formulas, 
because the prices of feeds vary from time to time and 
conditions might justify some changes at various price 
levels. Many other good mixed feeds can be made and 
are to be recommended if they can be obtained at lower 
prices. Formulas for home-mixed feeds and rations for 
farm use will be furnished by the Extension Service on 
request. 

Any manufacturer using the formulas approved by the 
Texas College Feed Conference Board and showing the 
percentage of each ingredient in the mixtures on the tags 
or labels attached to the packages, may state, elsewhere 
than on the tags or labels, that the formulas are approved 
by the A. & M. College of Texas, provided that they con- 
form in all respects to the requirements of the Division 
of Feed Control Service. Changes necessitated by varying 
conditions may be approved by the Texas College Feed 
Conference Board, and the Board may also pass upon the 
formulas submitted to it; if approved, they may be used 


by any manufacturer under the condition already speci- 
fied. 
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APPROVED FORMULAS FOR SPECIAL-PURPOSE 
MIXED FEEDS 


F. D. Fuller, Chairman, 
Texas College Feed Conference Board 


College authorities interested in feeding live stock are being constantly 
called upon to suggest formulas for special-purpose mixed feeds for use by 
manufacturers and by feeders. In September, 1928, those concerned with 
such problems at the A. & M. College of Texas met and organized a Texas 
College Feed Conference Board, consisting of F. D. Fuller, Chief, Division 
of Feed Control Service, Experiment Station, Chairman; G. S. Fraps, Chief, 
Division of Chemistry and State Chemist, Experiment Station; J. M. Jones, 
Chief, Division of Range Animal Husbandry, Experiment Station; J. L. 
Thomas, Dairy Specialist, Extension Service; D. W. Williams, Professor 
of Animal Husbandry, School of Agriculture; C. N. Shephardson, Professor 
of Dairy Husbandry, School of Agriculture. 

The chairman on authorization of the conference appointed the following 
special committees to recommend formulas for special-purpose mixed feeds 
which could carry the approval of the A. & M. College of Texas: 


For Poultry Feeds: R. M. Sherwood, Experiment Station, Chairman; E. N. 
Holmgreen, Extension Service; D. H. Reid, School of Agriculture. 

For Dairy Feeds: A. L. Darnell, School of Agriculture, Chairman; O. C. 
Copeland, Experiment Station; C. N. Shephardson, School of Agriculture; 
J. L. Thomas, Extension Service. 

For Hog Feeds: D. W. Williams, School of Agriculture, Chairman; Fred 
Hale, Experiment Station; E. M. Regenbrecht, Extension Service. 


For Horse and Mule Feeds: J. M. Jones, Experiment Station, Chair- 
man; D. S. Buchanan, School of Agriculture; J. H. Knox, School of Agri- 
culture; A. L. Smith, Extension, Service. 


Formulas for manufacturers’ special-purpose mixed feeds were prepared 
by the special committees, approved by the Conference Board, and published 
in Circular No. 53 of the Texas Agricultural Experiment Station. Since that 
time a number of changes have been made in the recommendations, thereby 
making it necessary to issue the revised information presented in 
this circular. 


The formulas here approved are intended for the use of manufacturers 
of mixed feeds. They are made up of well-recognized ingredients of good 
feeding value. They are not claimed to be the best possible formulas, for 
the reason that the results will vary to some extent with the conditions of 
feeding; however, they are good formulas. A mixture which gives the best 
results under one set of conditions might not exactly give the best results 
under another set of conditions. They are not claimed to be the most eco- 
nomical formulas, for the reason that the prices of feeds vary from time 
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to time and economic conditions might justify some changes at various price 
levels. They are not intended for use* by farmers or for home-mixtures, as 
they are somewhat complicated and require more different kinds of ingre- 
dients than are desirable in home-mixtures. They can, however, be used as 
home-mixtures when so desired, especially those for poultry. 


MIXTURES APPROVED 


The following mixtures are approved as good and suitable for manufac- 
turers and they should be fed according to the instructions given. Many 
other good mixtures may be made and will be approved if they can be ob- 
tained at lower prices. The feeding instructions given should be closely 
followed. 

Any manufacturer using the formulas approved by the Texas College 
Feed Conference Board and showing on the tags or labels attached to the 
packages the percentage of each ingredient contained in the mixtures, may 
state, elsewhere than on the tags or labels, that the formulas are approved 
by the A. & M. College of Texas, provided that they conform in all other 
respects to the requirements of the Division of Feed Control Service. Ap- 
proval of a formula does not mean that the College approves of any particu- 
lar feed, as the manufacturer is responsible for making the proper mixture. 
The presentation of these approved formulas does not mean that the 
Texas College Feed Conference Board recommends the use of manufactured 
mixed feeds instead of home-mixed feeds. Which of the two should be used 
depends upon the cost of the mixed feeds as compared with the cost of the 
ingredients of the home-mixture, together with the cost of mixing, in ad- 
dition to other considerations. 


APPROVED FORMULAS FOR POULTRY FEEDS 


Additional formulas for home-mixed poultry feeds will be furnished by 
the Extension Service on request. 


Laying Mash 


The following formulas for laying mash are approved, to be fed accord- 
ing to directions given: 


Laying Mash with Oyster Shell 

Per cent 

Groumdisevellovwr Gorn). ee 

Wheat gray shorts acerca eee eee eee 
50% protein meat and bone scraps _..........____ 

W heat /Dran: ese 

Ground whole oats — 
Alfalfa leaf meal —_ 

Ground oyster shell - OS RE MES Smet: ai 

Salties22 Fest plone recntaes s | 


Suggested guarantced analysis: crude protein 20.50%, crude fat 3.50%, 
crude fiber 7.40%, nitrogen-free extract 44.60%. : 


Ground milo, ground kafir, or ground wheat may be substituted for 
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ground yellow corn, and ground whole barley may be substituted for ground 


whole oats. 
Laying Mash with Buttermilk and Oyster Shell 


Per cent 
(Ground evellow COrn! bane. eee aie ee eee Sa Ee 20 
Wheat gray shorts — B20) 
Wheat, bran... Bg a eae . 20 
50% protein meat and bone scraps GS 
Ground whole? oats =, 3 
Dried buttermilk —_ 5 
Alfalfa leaf meal — 5 
Ground oyster shell - 1 


Ste hp ee Re nN a Doe See ee he ee ee eee 1 
Suggested guaranteed analysis: crude protein 19.50%, crude fat 3.80%, 
crude fiber 7.30%, nitrogen-free extract 46.30%. 

Ground milo, ground kafir, or ground wheat may be substituted for 
ground yellow corn; ground whole barley may be substituted for ground 
whole oats, and dried skimmed milk may be substituted for dried butter- 
milk. 


Feeding Instructions for Laying Mash 


In order to have most satisfactory results with laying hens, it is advis- 
able to feed both scratch feed and laying mash. During the winter months 
hens should receive these in the proportion of about three pounds of scratch 
feed to two pounds of laying mash. As the season advances the proportions 
change until they receive two pounds of scratch feed with three pounds 
of laying mash during the summer season. The amount of mash consumed 
is influenced by the amount of grain fed. 


Growing Mash with Oyster Shell 


The following formulas for Growing Mash with Oyster Shell are ap- 


proved, to be fed according to directions given: 
Growing Mash with Oyster Shell 


Per cent 
Ground milo (22 = ee Re ee eee 25 
Wheat gray shorts - 20) 
Wheat bran. 3. nn 0 
Ground whole oats — ae EY 
43% protein cottonseed meal aston 
Alga lia went mica: 2005 Z2 45 
50% protein meat and bone scraps SEO 
Ground.oyster shiell sa 1 


lee enema eg, Genel Ween Et yah oBeo CONE Lene aE Be See PR Rt Ree ete Are 1 
Suggested guaranteed analysis: crude protein 17.20%, crude fat 3.50%, 
crude fiber 8.30%, nitrogen-free extract 50.60%. 

Ground kafir, ground corn, or ground wheat may be substituted for 
ground milo, and ground whole barley may be substituted for ground 


whole oats. 
Growing Mash with Oyster Shell 


Per cent 
Ou Zopeb eG Mig eles fairer) 104 Mp cnalenton © seein Sear i 2 eee oO Re Vr SeeNO Leet ster ei 26 
Wheat gray shorts _— Eon PAu) 
Wheat bran, «20 
Ground whole oats es 
Dried buttermilk __ 8 
Alfalfiavieatiumedl 222) 2 5 
50% protein meat and bone scraps - 5 
Ground-oyster shell >= sa 1 


Soa TA ao ive SN POM EN oles ee, a nk be ha a gh 
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Suggested guaranteed analysis: crude protein, 16.00%, crude fat 3.60%, 
crude fiber 7.40%, nitrogen-free extract 51.60%. 

Ground milo, ground kafir, or ground wheat may be substituted for 
ground yellow corn; ground whole barley may be substituted for ground 
whole oats, and dried skimmed milk may be substituted for dried 
buttermilk. 


Feeding Instructions for Growing Mash with Oyster Shell 


In order to get the best results in growing stock, both scratch feed and 
growing mash should be fed. The exact proportions of these feeds will 
depend upon how rapidly the stock is to be developed. When the chickens 
are to be grown slowly, they require more grain and less mash. 


Scratch Feed 


The following formulas for Scratch Feed are approved, to be fed in 
addition to both laying mash and growing mash: 
Scratch Feed 


Per cent 
Raitt Sa ee ee ee ee eee 25 
TMDL ge ae a ae i ee ee ee 25 
Wheat". 22 es ee ee eee oe 


Seréened! "cracked scorn = === = a ee ee ee eee 
Suggested guaranteed analysis: crude protein 10%, crude fat 2. 50%, crude 


fiber 3.50%, nitrogen-free extract 69.50%. 
Hen Scratch Feed 


Screened cracked yellow corn _. 
Wheat - 


Suggested eee analysis: crude protein 10.20%, ade fat 2.50%, 
crude fiber 4.00%, nitrogen-free extract 69.00%. 
Hen Scratch Feed 


Per cent 
Screened cracked yellow corn... 22 ee ee eG 
Diora es ee Reweneer ene a> were et Speen ee ee eS 25 
Kativ ta 2 ee Re ee ee 25 
Barley, 22s a es ae ie a eee 15 


Wheat S222 se te ie ED 
Suggested guaranteed analysis: crude protein 10% Gy , crude fat 2.40%, crude 
fiber 4.00%, nitrogen-free extract 69.00%. 


All-Mash Chick Starter with Oyster Shell 


The following formula for All-Mash Chick Starter with Oyster Shell is 
approved, to be fed according to the directions given: 
All-Mash Chick Starter with Oyster Shell 


Yellow .cdorn: mealies ee eee ee 
Wheat vray short: 243 8 2 es Te ee as Ee ee re = 20) 
Dried buttermilk - — 
43% protein cottonseed ‘meal > ere iS 
50% protein meat and bone scraps 
Alfalfa leaf ineal _ 


Finely ground oyster ‘shell _ 
Salt - 


Suggested guaranteed “analysis: crude protein 16.509 , crude at 3.50%, 
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crude fiber 5.00%, nitrogen-free extract 54.50% 
Dried skimmed milk may be substituted for dried buttermilk. 


Feeding Instructions for All-Mash Chick Starter with Oyster Shell 


This is a complete ration for chicks allowed to run in sunshine. However, 
those who wish to feed an abundance of milk should also feed an amount of 
cracked grain equal to the amount of mash eaten. Keep the starter before 
the chicks. Keep clean water before the chicks at all times unless milk is 
fed. 


Baby Chick Starter Mash with Oyster Shell 


The following formula for Baby Chick Starter Mash with Oyster Shell 
is approved, to be fed according to the directions given: 


Baby Chick Starter Mash with Oyster Shell 
Per cent 
Yellow corn meal —_. ~ 
Wheat gray shorts - 
Ground oat groats _ 
Dried buttermilk ___ 
50% protein meat and bone scraps 


43% protein cottonseed meal _______-__. eS 
ita: Seat meal: se ak ee a ee ee 5 
iGrpand ‘oyster shells <2 es ee ee ee P 


RN ee ee ee eee SS ee ee ee ee 1 
Suggested guaranteed analysis: crude protein 19.00%, crude fat 4.40%, 
crude fiber 4.80%, nitrogen-free extract 51.30%. 

Dried skimmed milk may be substituted for dried buttermilk. 


Baby Chick Scratch Feed 


The following formulas for Baby Chick Scratch Feed are approved, to 
be fed according to the directions given: 
Baby Chick Scratch Feed 


Srreened cracked) yellow coti~ 2.52 eo ee 
Screened cracked wheat —— 


crude fiber 3.00%, nitrogen- Frcs extract 69.00%. 
Baby Chick Scratch Feed 


Per cent 
Soreaned icracked syellows COries. ee ee ne 
Screened cracked wheat 30 
Screened cracked milo 30 


Cut oat groats ig CLIO 2 chat Tale heats NO <a 5 
Suggested guaranteed analysis: crude protein 10. 40%, erude fat 2.80%, 
crude fiber 3.40%, nitrogen-free extract 69.30%. 


Feeding Instructions for Baby Chick Starter Mash with Oyster Shell 
and Baby Chick Scratch Feed 


Feed sparingly of the mash for the first week. After that time the 
chicks may receive all they will eat of the starter mash and scratch feed; 
give them about two pounds of mash for each pound of scratch feed. 
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Poultry Station Fattener 


The following formula for Poultry Station Fattener is approved, to 
be fed according to directions given: 


Poultry Station Fattener 


Corn chop ~ AS 
Wheat gray shorts 29 
Ground oat groats 10 


Dried buttermilk —— 
ae protein cottonseed meal 
Salt es ee a ee oe 


Suggested guaranteed analysis: crude protein 15.50%, crude fat 4%, crude 
fiber 4.40%, nitrogen-free extract 58.00%. 
Dried skimmed milk may be substituted for dried buttermilk. 


Feeding Instructions fur Poultry Station Fattener 


This ration is approved for fattening stations and not for farm use. It 
should be fed mixed with water to the consistency of pancake batter. 
The feeding period should not extend over two weeks. For range turkeys 
it is advisable to feed as a crumbly, moist mash. It is not necessary to 
use seratch feed with Poultry Station Fattener. 


APPROVED FORMULAS FOR DAIRY COW FEEDS 


Formulas for home-mixed dairy cow feeds will be furnished by the 
Extension Service upon request. 


20% Protein Dairy Cow Feed with Limestone 


‘The following formula for 20% Protein Dairy Cow Feed with Limestone 
is approved, to be fed according to the directions given: 


20% Protein Dairy Cow Feed with Limestone 


430 protein cottonseed’ meal <a e 
Wheat bran -_.. = deceess : 

Ground milo 
Ground whole oats - tes 
Alfalfa meal —..... 10 
Blackstrap molasses : 

Ground whole barley 
Ground limestone 
Salt wets: x 1 


Suggested guaranteed ‘analysis: “crude. protein 20. 00%, ‘erude fat 3.20%, 
crude fiber 11.00%, nitrogen-free extract 44.00%. 


Ground kafir or ground corn may be substituted for ground milo, and 
pulverized oyster shell or steamed bone meal may be substituted for 
ground limestone. 


Feeding Instructions for 20% Protein Dairy Cow Feed with Limestone 


Feed three pounds of this mixture for each gallon of milk the cow pro- 
duces. Feed all the good carbohydrate roughage such as cane hay, hegari 
bundles with small heads, or grass hay that the cow will eat. 
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18% Protein Dairy Cow Feed with Limestone 


The following formula for 18% Protein Dairy Cow Feed with Limestone 


is approved, to be fed according to the directions given: 
18% Protein Dairy Cow Feed with Limestone 


Per cent 
£89o protein cottonseed meal] ee ee 25 
Oe rst) Gate ih ttc ee einem to SS rere op eee Se Se ae Senn Se ev Fe sete D 20 
Ground whole oats — 12 
Wheat bran a ee Se Ee en ee 12 
Alfalfa meal 2.235 RSE ENP Se eee 10 
Blackstrap molasses _. ate ee LO) 
Ground whole barley EEE NS 8 
RpACNEE ERG) © LERERORS Chats Skee eas er 2 a ee 2 
Sh Se 2 ae 1 


Suggested guaranteed analysis: crude protein 18.00%, crude fat 3.00%, 
crude fiber 10.80%, nitrogen-free extract 47.50%. 

Ground kafir or ground corn may be substituted for ground milo, and 
pulverized oyster shell or steamed bone meal may be substituted for 
ground limestone. 


Feeding Instructivns for 18% Protein Dairy Cow Feed with Limestone 


Feed three pounds of this grain mixture for each gallon of ‘milk the cow 
produces. In addition to the grain, feed all the legume and non-legume hay, 
mixed half and half, that the cow will eat. 


16% Protein Dairy Cow Feed with Limestone 


The following formula for 16% Protein Dairy Cow Feed with Lime- 


stone is approved, to be fed according to the directions given: 
16% Protein Dairy Cow Feed with Limestone 


Per cent 
ERE EAE ch 1 Pe ye cere Sent « Deere Ep Ce ne ae SE SED oes on 
439 protein cottonseed meal ee en LO) 
Wheat bran. <....2- Sls 
Ground whole oats - = 14 


Alfalfa meal] 
Blackstrap molasses - = 
ronmnt wholes parley eo ee ee ees ee ae eee 8 
Groand Jimestoude -_ ae TE ee 
Sater 1 


Suggested guaranteed analysis: crude protein 16.00%, crude fat 3.00%, 
crude fiber 10.00%, nitrogen-free extract 49.50%. 

Ground kafir or ground corn may be substituted for ground milo, and 
pulverized oyster shell or steamed bone meal may be substituted for 
ground limestone. 


Feeding Instructions for 16% Protein Dairy Cow Feed with Limestone 


Feed three pounds of this grain mixture for each gallon of milk the 
cow produces. In, addition to the grain, feed all the good legume hay, 
such as peagreen alfalfa, cowpea hay, or peanut hay without nuts, that 
the cow will eat. 


Carbohydrate Supplement with Limestone for Cows 


The following formula for Carbohydrate Supplement with Limestone for 
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Cows is approved, to be fed according to the directions given: 
Carbohydrate Supplement with Limestone for Cows 


Per cent 
Hinely. croundemilo) heads a= 0 
Hominy feed)... ese ee AI) 
Wheat’ bran) 32> oS 5, 2G 
Ground whole oats —. 10 
Ground whole barley - 10 
Blackstrap molasses _— 10 


Dried beet pulp ————___— 
43% protein cottonseed meal —. 
Ground limestone == = = ra 
Salt) a ee eee 1 


Suggested guaranteed analysis: crude protein 9.70%, crude fat 2.80%. 
crude fiber 9.00%, nitrogen-free extract 56.50%. 

Finely ground kafir or hegari heads or ear corn chop may be sub- 
stituted for finely ground milo heads. 


Feeding Instructions for Carbohydrate Supplement with Limestone 
for Cows 


This supplement is for use when cottonseed meal is purchased locally. 
Mix two pounds with one pound of 43% Protein Cottonseed Meal. Feed 
three pounds of the mixture for each gallon of milk produced. When 
this supplement feed is fed with cottonseed meal in the proportion given 
above, feed all the good carbohydrate hay the cow will eat. 


In any one of the three grain mixtures, or in the carbohydrate supplement 
given above, ground or rolled whole wheat may be substituted for ground 
whole barley. 


APPROVED FORMULAS FOR HORSE AND MULE FEED 
Formulas for home-mixed horse and mule feeds will be furnished by 
the Extension Service on request. 
Horse and Mule Feed 


The following formulas for Horse and Mule Feed are approved, to be 
fed according to directions given: 
Horse and Mule Feed 


Per cent 
Grog EC 610) 0 [i eee ern ee oe See ee eee, ee Be MES 70 
Oats De erie ae eh Re en ae ae ee TN 
43% protein | cottonseed ‘meal _ ecient nas spr ed ee ret Lary 
Molasses ~ ——_— - ate = tes oe : 
Salt 


Suggested guaranteed analysis: crude protein 11. 00%, crude fat 3.80%, 
crude fiber 5.20%, nitrogen-free extract 63.60%. 

Milo chop, kafir chop, feterita chop, or other grain sorghum chop may 
be substituted for corn chop. 


Feeding Instructions for the above Horse and Mule Feed 


One-thousand-pound horses and mules doing heavy work should be fed 
twelve pounds of this horse and mule feed daily. Heavier horses may be 
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given an additional pound for each one hundred pounds of increase in 
weight. Plenty of good, clean hay should be available to supply the necessary 
roughage. If legume hay is fed, the cottonseed meal need not be included 
in the feed. This feed will be satisfactory for work stock doing heavy work. 


Horse and Mule Feed 
Per cent 
PUOU GC Wwilh Ole a Oey tis ee ee ee 65. 
Corn chop s.2.: beans 
Alfalfa meal 
Molasses _. 


Suggested guaranteed analysis: crude protein 10.20%, crude fat 3.10%, 
crude fiber 12.60%, nitrogen-free extract 56.20%. 

Milo chop, kafir chop, feterita chop, or other grain sorghum chop may 
be substituted for corn chop. 


Feeding Instructions for the above Horse and Mule Feed 


Horses and mules doing medium work should be fed one pound of the 
mixture daily per one hundred pounds of live weight. Stock doing heavy 
work should receive one and one-half pounds per one hundred pounds of 
live weight. Hay should be fed at the rate of about one to one and one- 
fourth pounds per one hundred pounds of live weight ‘daily; the amount of 
hay being decreased slightly as the concentrates are increased. 


FORMULAS FOR HOG FEEDS 


Formulas for home-mixed hog feeds will be furnished by the Extension 
Service on request. 

It is the consensus of opinion that it is impracticable to recommend 
that a farmer buy a complete hog feed. The farmer should use those feeds 
which he raises at home as the basis of the hog ration. For this reason, 
such a complete feed ‘is not approved. Furthermore, the approval of 
formulas for protein supplements for swine, published in Circular No. 53, 
is hereby withdrawn. 


SUMMARY 


Formulas for feeds for mill manufacture are approved, which include 
Laying Mash with Oyster Shell, Laying Mash with Buttermilk and 
Oyster Shell, Growing Mash with Oyster Shell, Scratch Feed, Hen Scratch 
Feed, All-Mash Chick Starter with Oyster Shell, Baby Chick Starter Mash 
with Oyster Shell, Baby Chick Scratch Feed, Poultry Station Fattener, 
20% Protein Dairy Cow Feed with Limestone, 18% Protein Dairy Cow 
Feed with Limestone, 16% Protein Dairy Cow Feed with Limestone, Carbo- 
hydrate Supplement with Limestone tor Cows, and Horse and Mule Feed. 

These feeds can be used as home-mixtures when so desired, especially 
those for poultry. Additional formulas for home-mixtures and for farm use 

will be furnished by the Extension Service on request. 

It is intended that the percentage of each ingredient should be printed 
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on the tag or label when these formulas are used. 

Manufacturers are permitted to state that the formulas approved by 
the Texas College Feed Conference Board are approved by the A. & M. 
College of Texas, provided they meet the requirements specified. 

Approval of a formula does not mean that the College approves of 
any particular feed, as the manufacturer is himself responsible for making 
the proper mixture. 

The Texas College Feed Conference Board will consider additional 
formulas for mixed feeds and approve such as meets their requirements. 

Instructions are given for feeding the mixtures made according to 


the approved formulas. 
Approval of formulas for protein supplement for swine is withdrawn. 
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A. B. CONNER, DIRECTOR 
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CIRCULAR NO. 64 SEPTEMBER, 19382 


DIVISION OF ENTOMOLOGY 


Biennial Report of Apiary Inspection 1929-1931 


AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS 
T. O. WALTON, President 


The operation of the foulbrood law is explained, and 
detailed statistics of the inspection are presented for the 
biennium, 1929-1931. 

The work in the field has been carried on by three 
inspectors whose efforts have been directed toward the 
eradication of American foulbrood of bees where this 
disease is suspected to be present. The law requires that 
colonies belonging to queenbreeders and shippers of pack- 
age bees be inspected annually, but no attempt is made 
to lower the percentage of infection by inspecting a 
large number of clean colonies. Considering the terri- 
tory worked, 1.41 per cent infection among the colonies 
examined is a remarkably low figure and reflects the 
high type of service rendered by the inspectors and the 
excellent cooperation of the beekeepers. 
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BIENNIAL REPORT OF APIARY INSPECTION 
1929-1931 


F. L. Thomas and Cecil E. Heard 


According to the census of 1930, the beekeeping industry of Texas is 
based on aproximately 234,000 colonies of bees having an average annual 
production of about four and three-fourths million pounds of honey. In 
addition to this there are about 40 beekeepers who derive a considerable 
portion of their incomes from the sale of queens and package bees. 

The importance of this industry has been recognized for a long time. 
Thirty years ago, at the request of the beekeepers, steps were taken by 
the State Legislature to protect the industry from American foulbrood, 
a deadly disease of the brood of bees, and without question the greatest 
obstacle to beekeeping. It was found advisable to make some changes 
in the provisions of the law, then enacted, but for the past 10 years no 
revisions or amendments have been made. The present law has proved 
quite satisfactory, as measured by the protection which has been given 
to beekeeping in Texas. American foulbrood has been kept well under 
control when the area which the inspectors have to cover is considered. 


How the State Law Operates 


Following is a simple explanation of the operation of the law as ad- 
ministered by the State Entomologist. 

Three state and two local inspectors are appointed to carry on, the work. 
Their duties are to inspect the colonies and to advise and help the bee- 
keeper in connection with bee diseases that are subject to regulation. 

If no disease or infection is found in the colonies of a beekeeper, a 
certificate, valid for 60 days, is granted, unless the beekeeper is a 
queenbreeder or shipper of package bees, in which case a certificate valid 
for one year, is given. The short term certificate is for the purpose of 
preventing miscellaneous shipment or movement of bees throughout the 
year. 

The State Entomologist arranges for the printing of the certificates, 
or tags, used by the shippers, and the latter make payment direct. A 
copy of the certificate of a shipper is printed on small cards, 34 x 1% 
inches with the seal of the State of Texas appearing in red ink on the 
face of each. One of these certificates must accompany each shipment 
of bees, or affidavit can be made in compliance with the United States 
postal regulations since practically all states require that each shipment 
of bees entering their borders be accompanied by a certificate of health. 

If American foulbrood infection is found among the brood of bees, no 
certificate is given. Instead, a notification of quarantine is isssued which 
remains in effect until future inspection shows the colonies to be free 
from foulbrood disease. Such future inspection is not usually made 
within less than 60 days. Occasionally because of the large territory 
which it is necessary to cover, it is inconvenient and too expensive for an 
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inspector to return and make a reinspection at the end of 60 days. 
Sometimes a year has elapsed before another inspection can be given. 
Inability to return and reinspect within the same year all apiaries where 
disease may be found is the greatest handicap to the eradication of 
American foulbrood. Overcoming this difficulty is far more important 


Fig. 1. The dots, or pins, shown on the map represent beekeepers whose colonies have been 

inspected in the past several years. It may be noted that the greater portion of the bee- 

keeping territory follows the blackland area and is scattered through the uncleared land in 

the vicinity of the winter garden district. There are very few beekeepers in that portion 
of the State not shown and none of these have ever been inspected. 


in the fight against foulbrood than the placing of embargoes on honey 
from other states. 

According to the regulations, no movement or shipment of bees from one 
county to another is permitted without a certificate of health or without 
permission from the office of the State Entomologist. This permission 
is granted when the beekeeper makes affidavit to the effect that his 
bees are apparently free from disease and when the records show no 
probability that the disease will spread as a result of the move. 

The extent of the beekeeping territory traveled by the inspectors is 
represented by the pins on the map shown in Figure 1. This area is 
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approximately 700 miles from north to south and averages 150 miles 
in width. 

Upon completing the inspection of an apiary, the inspector makes out 
a report in duplicate giving details of the location, number of colonies 
examined, their condition regarding disease, and the disposition of disease 
when found. The original of this report is retained for the office files 
at College Station, and the duplicate is given to the beekeeper. 

Upon receipt of the report in the office, the information is copied on 
a 5 x 7 card bearing the name of the beekeeper and containing a record of 
past inspections when previous visits have been made. These cards are 
filed alphabetically under each county in which the beekeeper has yards. 
All ecards bearing information showing that American foulbrood was 
found, are flagged in such a manner that the present status of this 
disease in the State may be quickly determined as well as the progress 
of the inspection work during the past few years. Those cases where 
the occurrence of the lisease has been more or less endemic can be seen 
at a glance. 

Although the Texas foulbrood law invests the State Entomologist with 
full and plenary power to deal with all contagious or infectious disease 
of honey bees, it has been the policy in the past, and is at present, 
to be courteous and tactful whenever necessary to use persuasive methods 
in the eradication and prevention of further spread of American foulbrood ° 
- rather than to use force or police methods. The foulbrood law has been in 
operation so long that most of the beekeepers are familiar with it and co- 
operate whole-heartedly in carrying out its purpose. In cases when it 
becomes necessary to accomplish the desired objective against opposition, a 
certain well-defined policy is followed which has proved successful. 


Report of the Inspection Work 


Several changes in the personnel of the inspection force have occurred, 
but, with the exception of two intervals of one month each, the staff 
of three inspectors has been complete during the biennium. While five 
men have served during the two-year period, all were experienced in- 
spectors and the work has been maintained on the usual high plane. 

In general the progress in controlling and eradicating American foulbrood 
has been very encouraging during the biennium. Work was done in 
80 counties. An average of 800 beekeepers were visited, and 38,049 
colonies inspected each year. Disease was found in a total of 1,073 colonies 
during the biennium, which amounted to 1.41 per cent infection. These 
colonies were owned by 230 beekeepers, of whom 127 were inspected for the 
first time. 

Details of the work each year are shown in Tables 1 and 2. 


SUMMARY 


Queenbreeder’s certificates were granted to 38 beekeepers in 1930 and 
39 in 19381. 

During the first year of the biennium, 37,201 colonies were inspected, 
American foulbrood being found in 1.38 per cent. During the second year 
38,898 colonies were inspected, disease being present in 1.44 per cent of 
the colonies. 

In the two-year period the colonies of 192 beekeepers were released 
from quarantine. 
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BERMUDA ONION CULTURE IN TEXAS 


LESLIE R. HAWTHORN, Horticulturist 


Texas ranks first among the states in the production of onions, and 
most of those grown in the State are of the Bermuda type. In 1929, 
20,687 acres of dry onions valued at $2,454,997 were grown in Texas (6). 
Of these, 17,000 acres were grown in Southwest Texas. In the Winter 
Garden region and adjacent territory there were 10,029 acres, and in 
Nueces, San Patricio, and Willacy counties of the Lower Coast country, 
there were 6,900 acres. In addition to these areas in Southwest Texas, 
there is one in the northern part of the State centering around Collin 
county. In 1929, Collin County had 1349 acres of onions, and the to- 
tal acreage in this district was approximately 1870 acres. It is safe to 
say that 95 per cent of this entire onion acreage was devoted to Bermudas. 

In 1929, 36,921 cars of onions were shipped in the United States, and 
Texas accounted for 7,232 of them. The largest proportion—5229 cars—of 
these Texas cars came from the Winter Garden area and adjacent 
territory. The Lower Coast counties of Nueces, San Patricio, and Wil- 
lacey accounted for 1454 cars, and Collin County in north Texas had 
322 cars. The remaining cars from Texas were distributed fairly even- 
ly among the counties in the general region of the higher-producing 
-counties. Three counties in the state shipped over 1000 cars each. 
These were: Dimmit, 1849 cars; Webb, 1546 cars; and Zavala, 1249 
ears. All of the cars from Webb County originated at Laredo, and 
1244 of the cars from Zavala County originated at Crystal City. 


Bermuda onions. were first grown for shipment in Texas about 1898 
at Cotulla, La Salle County by Mr. T. C. Nye (2). They were success- 
fully shipped to Milwaukee, Wisconsin, where they so attracted a com- 
mission merchant that he persuaded Mr. Nye to increase the acreage 
at Cotulla to car-lot proportions the following year. With the co- 
operation of a Judge Copp, a carload was shipped from Cotulla the 
second year. This was the first car of onions ever shipped from Texas. 
Bermuda onions were next planted around Laredo, and within a few years 
the industry had reached large proportions. By 1904 there were ap- 
proximately 500 acres of Bermuda onions under irrigation in Southwest 
Texas (1). In 1908 the acreage had increased to around 1,500 acres. 
Recently it has remained fairly constant in the neighborhood of that 
given above for 1929. 


Climate 


Onions thrive best where the temperatures through most of their grow- 
ing seasons are moderate and the water supply plentiful. For several 
weeks previous to harvest and during harvest time higher temperatures 
and a drier atmosphere are desirable, as these conditions favor well ma- 
tured and properly cured onion bulbs. The climate of the commercial onion 
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regions of Texas fulfills these requirements remarkably well. The onions 
grow through the cool winter months and mature in the hot days of spring. 
Irrigation is the means of water supply in the Winter Garden region, but 
in the onion-producing counties of the Lower Coast country and in the 
Collin County area most of the crop depends on natural rainfall. 


Soils and Fertilizers 


Onions grow best in a fertile sandy loam or muck soil. Since there are 
no muck soils in Southwest Texas, the soils most commonly used in the 
Winter Garden region are various sandy loams. However, even there, and 
particularly in the Lower Coastal Belt, heavy dark soils, largely of the 
Victoria series, are also used. Onions in the Collin County area are grown 
on heavy black or dark-colored calcareous soils. The onion requires abun- 
dant food material if it is to make a satisfactory growth; so that even on 
fairly fertile land commercial fertilizers may be added with profit. A com- 
mon application on all soils in the Winter Garden area is 600 lbs. or more 
of a fertilizer with the formula 6-12-6. This is drilled or broadcast on the 
land shortly before the plants are transplanted to it from the seed-bed. 
Later, side dressings of a fertilizer carrying nitrogen are often applied. 
Some growers use sodium nitrate for this; others use ammonium sulphate. 

While no experimental evidence is available on side dressings or sources 
of nitrogen, preliminary tests at the Winter Garden Experiment Station* 
indicate that considerably heavier amounts of a balanced fertilizer, such 
as a 6-12-6, can be applied ahead of setting out the plants with profit. In- 
creasing the amount applied to new land increased the net profit in every 
case up to 1200 Ibs. per acre. 

An excellent supplement to commercial fertilizers or even a substitute in 
some cases, is the plowing-under each summer of a good crop of cowpeas. 
This was shown to build up the fertility of the soil at the Beeville Substa- 
tion in experiments conducted there from 1904 to 1908 (7). 


Varieties 


There are three varieties of the Bermuda type—Yellow Bermuda, Crystal 
White Wax, and Red Bermuda. By far the greatest acreage is in Yellow 
Bermuda; there is a small acreage of Crystal White Wax, and the acreage 
of Red Bermuda is practically negligible. The Yellow Bermuda seems to 
withstand unfavorable weather conditions better. The Crystal White Wax, 
while usually bringing a higher return per bushel, is not in demand when 
it has noticeable imperfections in its appearance, and since the slightest un- 
favorable weather conditions at the time of harvest may result in such im- 
perfections, growers favor the Yellow Bermuda. 


Seed 


Most of the Bermuda onion seed from which the Texas crop is grown is 
produced in the Canary Islands. Very little seed has been produced in 


*Unpublished data from the first year’s tests. 
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Southwest Texas although successful attempts have been made from time 
to time ina small way. Also plants grown in the Winter Garden have been 
shipped to North Texas and there grown for seed production with appar- 
ently good success. The price varies, of course, from year to year. Etxpe- 
rience has shown that it pays to buy good seed, having a high germination 
and giving a clean uniform stand, true to type. To increase the chances 
of obtaining such seed it should be bought from a known grower or seeds- 
man and should be tagged as indicated below. Such seed will rarely be 
cheap, but its product will usually repay the extra price many times over. 


Growers are protected by a Texas seed law which requires onion seed to 
be sold either with a tag stating percentage of germination as found by the 
Seed Laboratory of the Texas Department of Agriculture, or labelled “Un- 
tested.” Seed having a good germination will not, of course, necessarily 
produce onion bulbs true to type. The grower still has to depend on the 
seed producer for that. 


Where the crop is started in a seed bed the seed is sown at the rate of 
25-30 lbs. per acre in rows 14-16 inches apart. Where the seed is sown 
directly in the field, the rate is only 5-6 lbs. per acre, although some grow- 
ers sow as much as 8 to 10 lbs. to insure a good stand, from which they 
can sell the plants which they thin out. As an extreme to this last prac- 
tice, some growers in Willacy County obtain good stands by planting only 
1 to 1% lbs. per acre. 


Figure 1. Portion of a 100-acre field of Bermuda onions in an irrigated district of Texas. 


Plants 


Whether one is growing his own plants or buying them from another, it 
pays to set strong healthy plants in the field. Such a plant should be 
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around 5 to 7 inches long and about the size of a lead pencil. Some grow- 
ers make a practice of raising these plants for shipment to northern sec- 
tions. Such plants are usually pulled, pruned at both tops and roots, and 
tied in bunches of 100. The law requires that shippers have their plant 
beds inspected and wherever disease, particularly pink root, is present, they 
are refused a tag permitting shipment. 


Time and Method of Planting 


Winter Garden Area. Seed is sown in the Winter Garden area around 
September 20-30. Plants are transplanted from seed-bed to field in late 
November or early December. All planting is done by hand. After the 
field has been plowed, harrowed, levelled, and fertilizer applied, it is thrown 
up in low ridges 14 to 16 inches apart. Most growers then mark these 
ridges or rows with a homemade marker (a light roller with slats placed 4 
inches apart—the usual distance between plants in the row) to Insure uni- 
form planting distances. It is the usual practice to trim the roots and 
tops before setting them in the field. Practically all the planting is done 
by contract. Those hired agree to plant a certain length of row for a cer- 
tain price. The grower has to supply these workers with the plants and to 
do this he may have to hire others who will pull, prune, and deliver the 
plants at the field. A common price for planting is 5¢ per “acre” row 
(a row 210 feet long). Most of the labor is Mexican. 

Lower Coastal Area. Time of planting in this section depends some- 
what on timely rains, but under favorable conditions seed is sown in late 
September. This is mostly a dryland section and two methods of planting 
are followed. In San Patricio and Nueces Counties the onion seeds are 
drilled directly in the field in rows three feet apart. Later, cotton is 
planted between these onion rows, the onions being harvested while the 
cotton is still small. Very little thinning is resorted to under this system 
of planting, which tends to make the stands uneven compared with a sys- 
tem where plants more or less of the same size are set out at regular dis- 
tances in the row. 

In Willacy County the method of planting is again different. Here the 
seed is sown directly in the field in rows 18 to 20 inches apart, and it 
is usually sown thick enough so that some thinning has to be done. Some 
growers make a practice of selling the plants thinned out to growers 
farther north. In this way they obtain more even stands and at the same 
time receive some remuneration for their trouble. 

Collin County Area. Very few growers raise their own plants in this 
area, but obtain them from sections to the south. When a crop is started 
from seed, the seed is sown about October 15. The plants are set in the 
field in rows spaced 8 feet apart, and cotton is later planted between 
the rows, as in San Patricio and Nueces Counties. 


Irrigation 


In the irrigated sections the application of water is'an important item. 
Because so many factors bear on this problem it is almost impossible to 
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give definite rules by which a grower, inexperienced in the matter of irri- 
gation, can successfully irrigate a crop of onions throughout the growing 
season. The frequency of irrigation, and the amount of water to apply 
depends on the nature of the soil, both surface and subsoil, the age of the 
erop, the current rainfall and its distribution, the amount of evaporation 
and so on. The main consideration should be to supply sufficient water so 
that the crop can continue to grow at a steady rate without any setbacks. 
Onions which start a new period of growth after being retarded by lack 
of water or insufficient nutrients are more liable to split and double, which 
leads to a reduction of first-class marketable onions. 


Under average conditions in the Winter Garden approximately six irri- 
gations are needed after the seedlings are transplanted to the field. One or 
even two of these may be necessary very soon after the transplanting, and 
the remainder may be scattered throughout the growing season, and espe- 
cially during late February, March, and early April when the plants are 
bulbing. Some growers irrigate every ten or fourteen days at that time. 


Figure 2. Harvesting Bermuda Onions. Tops ae roots are being trimmed off, preparatory 
to grading. 


Cultivation 


After each irrigation the soil needs to be cultivated before it dries and 
crusts. This practice, however, is discontinued when it causes injury to 
the tops. Such cultivation should not be deep, the shallower the better. 
Yields can be materially reduced by deep cultivations, which injure the 
feeding rootlets of the onion plant. In the dryland sections these cultiva- 
tions should be made after rains have packed the surface of the soil. 
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Disease and Insect Troubles 


Pink root and thrips are apt to cause trouble for the onion grower. 
Other diseases and insects are of minor importance in the onion-growing 
sections covered by this circular. A Fusarium fungus (Fusarium malli 
Tabu) is the casual organism of pink root. Affected roots appear dry, 
shrivelled, and show a distinctly pink color. Infection may occur at 
any time in the life of the plant, and unless the infection is heavy 
it may not be noticed for some time, since the trouble is confined to 
the roots, bilb plate, and crown of the plant. The disease usually 
greatly reduces yields as well as the percentage of better grades. Con- 
trol measures include rotation, use of fertilizer, and any cultural practices 
which encourage the continuance of rapid growth. It is also advised 
that the onions be grown wherever possible on disease-free land. When 
this is done, care should be taken that the transplanted seedlings 
are not infected. Growing one’s own plants in a clean disease-free 
seed-bed assures healthy plants. Pink root is particularly favored by 
warm weather, and hence getting started too early in the fall may 
result in heavy infections in the seed-bed, or getting started too late 
may result in bad infections during the following spring before harvest 
time. Where disease-free seedlings are grown on disease-free land there 
is no danger of having pink root. It is carried entirely by infected 
plants or soil. 

Thrips may cause serious trouble in onions. These insects vary in 
number from year to year but become most prevalent during the warmer 
days of late winter and early spring. Even where there is a heavy 
infestation, a strong beating rain may considerably reduce them. Some 
benefit may be obtained by spraying with nicotine sulphate or sodium 
fluosilicate under high pressure, but few growers resort to this measure, 
because of the expense. It has been believed that thrips were in some 
way the cause of pink root, but experiments conducted by the Texas 
Experiment Station (3) have shown this not to be the case, although 
the retardation in growth caused by their presence may allow pink root 
to do more damage than it would otherwise. For both pink root and 
thrips there is no better practice than to maintain a strong vigorous 
growth through the use of quick-acting fertilizers, in the form of side 
dressings. 


Harvesting 


Harvest usually occurs from late March to early June in Southwest 
Texas, and in June in North Texas. The onions are either plowed out 
with a small onion plow or pulled by hand according to conditions of 
the ground and the inclinations of the grower. If they are still rather 
green they are allowed to cure in the sun for a few days, but if they 
are fully matured and dry they are immediately clipped and may even 
be shipped the same day. The harvesting, like the planting, is done 
on contract. When the weather is very bright and hot there is some 
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danger of sunscalding, and hence it is safer to protect the onions by 
covering them or taking them to an open shed. Yields normally vary 
between 100 and 400 bushels per acre. 


Grading 


Most of the onions are graded before they are sold. There are three 
official grades adopted by the United States Department of Agriculture 
for 1930 (5). These are as follows: 

U. S. No. 1 shall consist of Bermuda Onions of one variety which are 
mature, well shaped, free from soft rot, doubles, splits, bottle-necks, 
seed stems, and noticeably pink onions, and from damage caused by 
dirt or other foreign matter, moisture, sunburn, sunscald, cuts, disease, 
insects, or mechanical or other means. (See Size Classification.) 

In order to allow for variations incident to proper grading and hand- 
ling, not more than a total of 10 per cent, by weight, of any lot may 
be below the requirements of this grade but not more than 5 per 
cent of any lot of Yellow Bermuda Onions shall be noticeably pink, 
and not more than 2 per cent may be allowed for onions which are 
water-soaked or affected by soft rot. 

U. S. No. 2 shall consist of Bermuda Onions of one variety which are 
free from soft rot, bottlenecks, splits, and seed stems, and noticeably 
pink onions, and from damage caused by moisture, sunscald, cuts, disease, 
insects or mechanical or other means. (See Size Classification.) 

In order to allow for variations incident to proper grading and hand- 
ling, not more than 15 per cent, by weight, of any lot of Yellow Ber- 
muda Onions shall be noticeably pink. In addition, not more than a 
total of 10 per cent, by weight, of any lot may be below the remaining 
requirements of this grade but not more than 2 per cent may be al- 
lowed for onions which are water-soaked or affected by soft rot. 


Figure 3. Grading and sacking Bermuda Onions 


10 CIRCULAR NO. 65, TEXAS AGRICULTURAL EXPERIMENT STATION 


U. S. Commercial shall consist of a combination of U. S. No. 1 and 
U. S. No. 2 Bermuda Onions, provided that at least 50 per cent, by weight, 
of the onions in any lot shall meet the requirements of U. S. No.1. (See 
Size Classification.) 

In order to allow for variations incident to proper grading and hand- 
ling, not more than a total of 10 per cent, by weight, of any lot may 
not meet the requirements of U. S. No. 2 grade but not more than 5 
per cent of any lot of Yellow Bermuda Onions may be noticeably pink, 
and not more than 2 per cent may be allowed for onions which are water- 
soaked or affected by soft rot. No part of this tolerance shall be used 
to reduce the amount of U. S. No. 1 onions specified for this grade. 

Unclassified shall consist of onions which are not graded in conformity 
with any of the foregoing grades. 

Pink Classification. Yellow Bermuda Onions showing more than 15 per 
cent, by weight, of the lot noticeably pink but otherwise conforming to 
one of the above grades shall be designated as “Pink” in addition to the 
statement of grade, as “U. S. No. 1 Pink,’ “U. S. No. 2 Pink” or “U. S. 
Commercial Pink.” 

Size Classification. Onions may be classified for size on the following 
basis but unless otherwise specified shall meet the requirements of 
“Medium”: 


Small (Boilers) Medium Large 
1 to 2 inches 2 to 8% inches Over 10% above 314 inches 

In order to allow for variations in sizing, not more than 5%, by 
weight, may be below the minimum requirements of “Small” or “Medium” 
and in addition not more than 10 per cent, by weight, may be larger 
than the maximum size of the class. 

Definitions of Terms as used in these grades: 

“One variety” means onions which have the same varietal character- 
istics; for instance, onions of the White variety must be all white and 
not a mixture. 

“Mature” means having reached a stage of development at which the 
onions are firm, not becoming soft or spongy. 

“Well shaped” means having the characterisitic shape, not three, four, 
or five-sided, thick-necked, or badly pinched by hard dry soil, but not 
necessarily of the flat Bermuda type. 

“Doubles” means onions which have developed more than one distinct 
bulb joined only at the base. 

“Splits” means onions which have developed more than one distinct 
bulb but covered by an outer scale. 

“Bottlenecks” means onions which have thick necks usually with poor- 
ly developed bulbs. 

“Seed stems” means any seed stems which are tough or woody, or 
which are more than 4 inch in diameter. 

“Noticeably pink” means the pink color often found in the Yellow 
Bermuda Onions when so conspicuous as to be readily apparent upon 
casual examination of the lot. 
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“Free from damage” means that the onions shall not be injured to 
an extent readily apparent under proper methods of grading. 

“Sunburn” means discoloration due to exposure to the sun where there 
is no injury to the tissue. 


“Sunsceald” is the injury of the tissue of the onion due to exposure 
to the sun. 


“Soft rot’ means any soft or mushy condition of the tissue such as 
slimy soft rot, or wet breakdown following sunscald. 


“Diameter” means the greatest dimension at right angles to a straight 
line running from the stem to the root. 


Shipping and Storage 


Once graded and packed in crates or open mesh bags they are usually 
immediately sold and shipped. Bermuda onions do not keep well in com- 
mon storage and practically none are held for long periods in such storage 
by the grower. With favorable conditions a month is about the most 
they can be held in common storage without great loss, and much 
labor in regrading. 

The best requirements for onion storage are dry atmosphere, a tem- 
perature of 32° F. or a little higher, and bulbs free from injuries and 
disease. Where such cold storage is available Bermuda onions can be 
held for considerable periods of time. Growers in Collin County area 
often take advantage of these facts and hold their crop in cold storage 
for 4 or 5 months with the expectation of receiving a better price. The 
prices being paid for Bermuda onions in June, when harvest occurs in 
the Collin County area, are usually low, as the large producing sections 
in Southwest Texas are just completing their harvest operations. 


Cost of Production 


Although cost of production is a vital consideration for anyone who 
is contemplating the raising of Bermuda onions, it is difficult to state 
exactly what the cost may be. In the irrigated sections onions are 
classed among those crops with a high cost of production. As will be 
pointed out later, however, the opportunities for corresponding gross 
returns are greater also. 


Many factors are involved in the cost of raising onions and many 
of them are interrelated. The costs can be separated into two major 
classifications: 1. growing cost, 2. harvesting and selling cost. Into the 
growing cost enter: labor, irrigation water (in those sections where 
used), seed, fertilizer, tractor fuel, or upkeep of teams, machinery re- 
pairs, depreciation on machinery, interest on equipment and taxes. These 
contributing costs will vary from year to year and under various con- 
ditions which affect them. The cost per acre in irrigated areas ranged 
from $50 to $80 in the season of 1931-32. For non-irrigated areas, 
it was less. 
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The harvesting and selling costs are often just as great or greater. 
Contributing to these are costs of crates or sacks, the labor of harvesting, 
hauling crates, loading, commission and brokerage. The use of open 
mesh bags in recent years has somewhat reduced a part of these costs. 
Such sacks sold for around 10c per sack in 1932, while crates ‘were, 
priced at around 16c each. In irrigated sections all these harvesting 
and selling costs ranged between $50 and $70 an acre in 1931-1982. 
Under dryland conditions such costs are usually lower, mainly because 
rows are farther apart, and hence yields per acre are less. Fewer con- 
tainers are needed, and less labor is required. 


Growing costs plus harvesting and selling costs in irrigated sections 
therefore ranged between $100 and $150 an acre in the season of 1931-1932. 
For non-irrigated areas this cost was anywhere between $30 and $70 in 
the same season. 


—By courtesy of J. F. Rosborough, Extension Horticulturist. 


Figure 4. — Containers used for Bermuda Onions. In foreground are bushel crates used for 
gathering in the field, and also for shipping; in background are open-mesh bushel sacks filled 
with graded onions ready for shipment. 


Returns 


Returns vary greatly under the different conditions. Because of the 
intensive methods used in the irrigated areas, the yields per acre are 
usually sufficiently larger to offset the greater costs. As shown in the 
census statistics for 1930 (6) the value per acre in 1929, as calculated 
from the figures therein given, varied very greatly in the different 
sections in Texas. For example, the average value per acre in Dimmit 
and Zavala Counties (irrigated and narrow rows) taken together was 
$166.60, while for Nueces and San Patricio Counties (dry-land and wide 
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rows) it was only $21.63, and in Willacy County (dryland and narrow 
rows) it was $74.11. Although there may have been other contributing 
causes for these differences in that year, undoubtedly the different methods 
of raising the crop in these various sections contributed much. 


Another factor affecting the returns is the price paid for the onions, 
and this price likewise depends on still other factors. The carry-over 
of storage onions has much influence on the price, as does the total 
yield expected and the rapidity with which the onions are being shipped. 
Frequently prices fall rapidly. Weather conditions may cause fluctua- 
tions. Heavy and prolonged rains may prevent harvest, causing prices 
to rise, and perhaps they remain high indefinitely, as such weather may 
also cause the loss of much of the unharvested crop. The price received 
at the shipping point for U. S. No. 1 Yellow Bermudas varies con- 
siderably under these conditions, but in the ordinary year it may range 
from $1.50 to lower than 50c per crate or sack. $1.00 or less is often 
the common price for the bulk of the crops. Crystal White Wax onions 
usually bring slightly higher prices, if they are in good condition. 


Net returns, of course, do not necessarily correspond in proportion 
to gross returns. They cannot be predicted with any certainty, and 
under any of the systems of culture described above, may even fail 
to materialize. The long period over which the Bermuda onions have 
been grown in some sections of Texas would seem to indicate that in 
the long run fair returns have been realized, at least by those who 
have had experience in raising them. 
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SPINACH UNDER IRRIGATION IN TEXAS 


LESLIE R. HAWTHORN, Horticulturist 


Spinach production under irrigation in Texas is mostly limited to the 
southwestern part of the state. Within an area lying southwest of San 
Antonio and north of Laredo there were 12,932 acres of spinach in 
1929 (6). Of these, 10,317 acres were in the counties of Zavala, Dim- 
mit, and Webb. Zavala, the heaviest producer of all, accounted for 
8,226 acres in that year. The value of the crop in the three high-pro- 
ducing counties was $822,995, while for the entire area it was $967,257. 
In 1929 there were 15,221 acres of spinach valued at $1,064,490 in the 
entire State of Texas. This acreage and value exceeded only slightly 
the acreage and value given for the southwestern area alone, and indi- 
cates rather forcefully the concentration of the industry in that section. 

Since almost all the acreage is for consumption as a fresh vegetable, 
the carlot shipments are high. In 1929, 10,317 cars of spinach were 
shipped in the United States and 6,007 of these originated in Texas (4). 
Zavala, Dimmit, and Webb counties shipped 5,113 cars and these to- 
gether with 307 additional cars from adjacent counties accounted for 
5,420 of the 6,007 cars from Texas. The remaining 587 cars from Texas 
were distributed fairly evenly from other points in central and south 
Texas, including the Lower Rio Grande Valley. Eighty-one cars originated 
in central Texas. Zavala county by shiping 3,775 cars accounted for al- 
most 63 per cent of the carlot shipments of spinach in Texas, and over 
36 per cent of the carlots for the entire United States. 


History 


Spinach production in Texas has not always centered in these south- 
western counties. From 1910 until 1920 the counties of Caldwell, Travis, 
and Hays in central Texas around Austin constituded the heaviest spinach- 
producing area in the State. In the winter of 1917-1918 about four acres 
of spinach were grown in the vicinity of Crystal City, Texas. This was 
such a successful venture that approximately 100 acres were devoted to 
spinach in the same section during the following season, 1918-1919. 
The industry in southwest Texas has been expanding rapidly since that 
time. Today, little spinach is grown in the Austin section. The production 
center has moved to the more southern irrigated section of which Crystal 
City is the center. Nothing is more indicative of the rapid growth 
of the spinach industry in this southwestern area than the record of 
the carlot shipments of spinach from Crystal City during the past 
six growing seasons. (See Table 1.) The industry has been steadily 
expanding from its beginning in 1917-18, when about three cars were 
shipped, till in the season of 1926-27, 2438 cars originated in Crystal 
City, and as the table shows, it has expanded still further since then. 

Paralleling the rapid expansion in the production of spinach in south- 
western Texas has been an increasing demand by consumers for this 
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vegetable. Undoubtedly both movements have been mutually benefitted. 
Had not the information concerning the high value of spinach in human 
diet been discovered and been given such wide publicity, it is question- 
able how rapidly the spinach area would have grown in southwestern 
Texas. Undoubtedly spinach would have been grown there, because 


Table 1. Carlot shipments of spinach from Crystal City, Texas, June 1, 1926 to June 1, 1932.* 


Season Carlots 
1926 — 27 2438 
1927 — 28 2750 
1928 — 29 3074 
1929 — 30 3267 
1930 — 31 3959 
1931 — 382 3946 


*The information in this table was supplied through the courtesy of the 
Crystal City Chamber of Commerce. 

it is well adapted as a winter crop under irrigation on many of the 
heavier alluvial soils in that section. No matter how well adapted a 
crop may be, however, growers will not increase its acreage unless 
it proves profitable. 

In the irrigated areas of Texas where the acreage devoted to spinach 
is rather extensive and the cultural methods rather intensive, much of the 
acreage is controlled by large shippers. 


Climate 


Spinach is a cool-season crop, and withstands some freezing after it 
is established. Hence it is well adapted to the mild winters of South- 
west Texas. It is a short-season crop and will mature within 6 or 7 
weeks if weather conditions are favorable. During most of the winter, 
however, the temperatures are too low and the days too short for op- 
timum growth and hence 8 to 10 weeks are needed for marketable 
maturity. As the warm spring days become more prevalent the rate of 
growth is increased again, but high temperatures often cause it to 
become unmarketable on account of bolting to seed. On irrigated farms 
the moderate water requirements of spinach can always be supplied, 
although even in this area rainfall sometimes intervenes to reduce the 
amount of irrigation needed. 


Soils and Fertilizers 


Spinach grows well on a wide range of soils, but yields best on 
a heavy loam. In the spinach-producing areas of Southwest Texas 
much of the acreage is on the dark well-drained alluvial soils, such as 
the Laredo silt loam, Frio clay loam, and Uvalde clay loam. Some 
spinach is grown with moderate success on the sandy loams, notably 
the Webb fine sandy loam. Spinach grows well on calcareous soils and 
soils within this area are mostly calcareous—although the sandy up- 
land soils such as those of Webb and Duval series are strongly cal- 
careous only in the lower subsoils. The topsoils of these are largely 
neutral to very slightly acid. 
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Fertilizers of any kind are rarely used for spinach on the black al- 
luvial soils. So much of this land is available for spinach production 
that as yet growers are planting the crop on new land rather than 
experimenting with fertilizer. 


Varieties 


Bloomsdale Savoy and Longstanding Bloomsdale are the two varieties 
mostly grown. The former is planted entirely in the fall, as it is quick- 
growing even in cool weather. The latter is planted by some growers 
in the late winter and early spring when falling markets may prompt 
one to delay cutting. As the name implies, Longstanding Bloomsdale 
is ‘slow in bolting to seed. These two varieties are both of the Savoy 
leaf type, the popular type on most markets. 

For a few certain markets, as well as for the canning industry, Viroflay, 
a flat-leaf variety, is grown to some extent. However, it is very probable 
that much of the spinach going under this name is really a newer and 
better variety similar in type to Viroflay. Such varieties as Gaudry, 
Broad Flanders, and Improved Thick Leaved are replacing Viroflay today, 
and according to some authorities these should be replaced themselves 
by Nobel (Giant Thick Leaved) (3). 


Seed 


Most of the spinach seed sown in this country comes from Europe. 
American seed is just as good. Economically, however, conditions favor 
Europe for the production of spinach seed. In buying seed it pays to 
buy from a reliable seedsman who makes it a practice to supply high- 
quality seed. The Texas farmer is protected today by a recent law 
which requires that spinach seed be sold either with a statement by 
the Texas Department of Agriculture as to its percentage of germination 
or labeled “untested.” Germination, of course, is not related to purity 
or trueness to type. One still has to depend on the seedsman for that. 

American grown seed of the current year is usually available earlier 
than foreign seed. The supply of American seed is limited. European 
seed is ready for distribution about October 1, in time for the heavy 
plantings. Spinach seed stored in a cool dry place may germinate well 
for several years, so that one who wishes to plant very early does not have 
to depend on new seed. Growers in this region cannot safely hold 
over spinach seed for the planting next year unless kept in cold storage. 


Time and Method of Planting 


Spinach is planted from September to January in Southwest Texas. 
Seed sown in late September or early October usually produces the first 
heavy crops. Plantings made during the hot weather of late August 
and September generally emerge poorly. These very early plantings 
are made by some growers in an effort to have marketable spinach 
available for the early market. Most of the late plantings in December 
and January are second-crop sowings on the same land. 
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Seed is usually drilled at the rate of 10-15 pounds per acre. In some 
districts where cultivation is necessary for the control of weeds, it 
is sown in rows, and then only 4-6 pounds per acre is needed. 

The land is generally prepared by plowing 7 to 8 inches deep and 
then harrowing, after which it is leveled. The seed is then planted 
either in low ridges 14 to 16 inches apart or is drilled in directly. 
In order to irrigate where the latter system is followed, the land is 
either marked off into shallow ridges and furrows 14 to 16 inches apart, 
or borders are made. In the carrying out of this operation the spinach 
seed are irregularly distributed through the surface soil, making culti- 
vation impossible after the plants have emerged. Only in those sections, 
such as at Laredo, where the seed has been sown in rows, can the 
land be cultivated. 


Figure 1. Irrigating spinach. Notice the borders running parallel to the large supply 
ditch at the right. 

Borders are more common on land which has very little slope (Figure 1). 
The borders 6 to 8 inches high are placed every 5 to 12 or more feet 
apart depending on the slope of the land. The area between them is 
considerably longer than it is wide—usually 150 to 200 feet, and may 
in its length follow the natural contour of the land. When the crop 
is irrigated those areas between the borders are flooded. 


When the ground is more rolling, the ridge and furrows system is 
often more desirable. Here the supply ditches follow the contours of 
the land. The rows may be 75 to 200 feet long. The fall or slope 
of the land generally makes longer rows impracticable. 


Irrigation 


Immediately after the spinach is sown the first irrigation is made, 
unless by chance a sufficient fall of rain occurs. If enough water is 
applied, the first irrigation will usually bring the crop up. Further 
irrigation may be necessary at various times depending upon the soil 
and climatic conditions. The total number of irrigations is rarely more 
than four. Two or perhaps only one may often be sufficient. 
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Disease and Insect Troubles 


Spinach in Southwest Texas is bothered by very few insects and diseases. 
Downy-mildew (Peronospora effusa Rabenh.), known locally as blue-mold, 
will sometimes affect the plants during foggy or rainy weather. Since 
the winter months are normally the dry months in the region, favorable 
conditions for the disease are not so common as might be supposed, 
and rarely are of long duration. However, under conditions favorable 
to the disease it is very destructive, rapidly destroying an entire field. 
No very satisfactory or practical method of control is now known. One 
fungicide has been partially successful (1). This is blue vitriol dis- 
solved in twenty-five gallons of water and five pounds of caustic-potash 
fish-oil soap dissolved also in twenty-five gallons of water. These two 
dilute solutions are mixed together in equal parts. The first application 
has to be made before any infection has appeared, and is followed by 
other applications at three- to seven-day intervals. High pressure is 
essential, and all parts of the plant must be covered. 


Another disease which is sometimes troublesome is Fusarium Wilt 
caused by Fusarium solani (3). It is particularly severe on spinach planted 
in late summer or early spring. Cool weather greatly retards its attack. 
If attacked when young, plants remain stunted; older plants wilt and 
rarely recover. With average outdoor temperatures below 72 degrees 
Farenheit, or with soil temperatures at a depth of 2 inches averaging 
below 70 degrees, the disease does not spread. At present no control 
method is known, except the simple one of avoiding planting spinach 
during months of high soil temperatures. 


Aphids sometimes infest spinach but normally the crop is not seriously 
bothered. Very severe infestations occasionally occur, however. 

A more serious pest is the so-called spinach bud worm which destroys 
the center bud and small leaves and makes the plant unmarketable. 
This has been identified as the seed corn maggot (Hylemia cilicrura Rond). 
Little is as yet known as regards its life history in connection with 
spinach. It is more likely to be present during cloudy and foggy weather. 
With the coming of fairly continuous sunny weather infestations often 
become less severe, and may within a few weeks be entirely absent 
from the region where previously present. No practical methods of 
control are now known. 


Harvesting 


Almost all the harvesting is done by contract. Growers arrange with 
a contractor, or contractors, who supply the necessary labor for cutting 
the crop at so much per basket. By a similar contract it is delivered to 
the loading platforms. 

The size at which the plants are cut depends somewhat on the market. 
When the price is high and the demand strong, plants may be harvested 
when of only medium size. When the price is low and demand is weak, 
plants may be allowed to continue growing. In the cool winter months 
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they can be held over for a week or more without any danger of bolting 
to seed. In the meantime they are increasing in size and weight. 

A field may be cut over several times, although rarely more than 
twice. Each plant is cut with a knife at or just below the soil surface 
and the dead leaves removed. The spinach is placed in one-bushel bas- 
kets which must weigh 23 pounds to pass inspection at the loading plat- 
form (Figure 2). Yields range from 200 to 400 bushel baskets per acre. 


Inspection 


Most growers have their crop inspected at the loading platform by 
a government inspector. This shipping-point inspection makes selling 
conditions at the point of destination more satisfactory. The following 
official grades have been adopted for spinach* by the United States 
Department of Agriculture for 1931 (1): 


Figure 2. Harvesting spinach. The spinach is cut and placed directly in the basket in 
which it is later shipped. 

U.S. No. 1 shall consist of spinach plants of similar varietal character- 
istics which are well grown, well trimmed, free from decay, and from 
damage caused by coarse stalks, seed stems, yellow or discolored leaves, 
second growths, wilting, freezing, dirt, disease, insects or mechanical 
or other means. 

In order to allow for variations incident to proper grading and handling, 
not more than a total of 10 per cent, by weight, of the plants in 
any container may be below the requirements of this grade, but not 
more than one-fiftieth, or 2 per cent, shall be allowed for spinach 
which is affected by decay. 

U. 8S. Commercial shall consist of spinach plants which meet all re- 
quirements of U. 8S. No. 1 grade except as to the tolerance for defects. 
Not more than a total of 20 per cent, by weight, of the spinach in any 
container may be below the requirements of U. S. No. 1 spinach but 


* These grades do not apply to the so-called New Zealand spinach, for which separate 
standards have been adopted. 
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not more than 10 per cent shall be seriously damaged. Of this tolerance* 
for serious damage not more than one-fiftieth or 2 per cent, shall be 
allowed for spinach which is affected by decay. 

Unclassified shall consist of spinach which is not graded in conformity 
with the foregoing grades. 


Definition of Terms as used in these grades: 


1. “Similar varietal characteristics” means that spinach shall be gen- 
erally of one type, as crinkly-leaf type or flat-leaf type. No mixture of 
varieties shall be permitted which materially affects the appearance of 
the: lot. 


2. “Well grown” means plants which are not stunted or poorly de- 
veloped. 


3. “Well trimmed” means that spinach plants are cut at the crown 
of the root or cut so that the roots are not longer than approximately 1 
inch. No plants shall be admitted to U. S. No. 1 grade if the roots are 
long enough to damage the appearance of the lot. 


4. “Damage” means any injury from the causes mentioned which ma- 
terially affects the appearance, or the edible or shipping quality. Plants 
which have reached a stage of development where the flower buds are 
plainly visible, or where the plants have developed coarse stalks that 
would cause more than 10 per cent waste shall be considered as damaged. 
“Stalks” refer to the central stalks of the plants and not to the leaf 
stems. Plants which have small dried, withered, or slightly yellowed leaves 
at the base of the plant shall not be considered as damaged unless the 
general appearence of the plant or of the lot as a whole is materially 
affected. 


5. “Seriously damaged” means any defect or injury which severely 
affects the appearance or the edible or shipping quality. Seriously dam- 
aged plants include the following: 


(a) Plants which are badly affected by discolored leaves. 
(b) Plants which are severely affected by mildew. 

(c) Plants which are noticeably affected by insects. 

(d) Plants which are affected by decay. 


Shipping 


All the spinach is shipped under refrigeration. A shovelful, which is 
approximately 10 pounds, of cracked ice is placed in every basket just 
before it is placed in the car, which is also iced (see Figure 3). A car 
holds 828-864 baskets. Carload shipments commence in early November 
and extend through to April. The peak of shipments usually comes 
during January and February. 


* Application of Tolerances. The tolerances specified for the various grades are placed on 
a container basis. However, any lot of spinach shall be considered as meeting the require- 
ments of a specified grade if, upon inspection, no sample from the containers in any lot is 
found to exceed the tolerances specified by more than one-half the amount allowed, provided 
that the entire lot shall average within the tolerances specified. 
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Cost of Production 


This is a vital consideration for anyone contemplating the raising of 
spinach, and yet it is impossible to state exactly what it may be. Costs 
depend on so many factors, and many of these are interrelated. From 
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Figure 3. Icing the spinach. A shovelful of ice (about 10 lbs.) is placed in each basket 

just before it is placed in the refrigerator car for shipment. 
the first the costs should be separated into two major classifications: 
(1) growing cost, and (2) harvesting and selling cost. Into the growing 
cost enter: labor, irrigation water, seed, tractor fuel or upkeep of teams, 
machinery repairs, depreciation on machinery, interest on investment, and 
taxes. These contributing costs will vary from year to year, and under the 
various conditions which affect them. The cost per acre ranges from 
around $10 to $15, and often more. The production cost per basket 
is 8 to 10 cents or more. 


The harvesting and selling costs are 4 to 10 times or more greater 
than the cost of growing. Entering in here are: cost of baskets, the 
actual harvesting, icing and loading, hauling baskets, detention, com- 
mission and brokerage. The largest of these items is the cost of the 
baskets, which even when bought on a large scale rarely, if ever, sell 
for less than 10 cents apiece. On an acre basis, all these harvesting 
and selling costs range about between $40 and $100, and on a basket 
basis between 30 cents to 40 cents. 


Total costs therefore range between $50 and $115 per acre, and be- 
tween 33 cents and 50 cents per basket. 
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Returns 


Returns of course vary with the costs, and in addition depend largely 
on the prices being paid for the product. These prices likewise depend 
on the supply and demand for spinach. During the latter part of the 
Texas season other producing sections, some of which are much nearer 
the big markets, can compete very favorably. The price at first tends 
to be very high, and falls as the season progresses. Weather conditions 
may cause it to fluctuate. Rains which prevent harvesting will force 
the price up. On the other hand such conditions may lead to loss, 
since the crop may be ruined and no returns obtained from it. The 
price received at the shipping point varied in the 1931-1932 season from 
$1 to as low as 27 cents per bushel basket. Much higher prices than 
$1 have been paid in some years, but these are exceptional. 27 cents 
is below the cost of production for many, and only the very large 
growers are likely to realize any profit at this price. 

It is practically impossible to state what net returns per acre may 
be expected; they depend on so many factors which vary from year to 
year and under different conditions. According to the census statistics 
for 1930 (6) the average value per acre (as calculated from the figures 
given therein) for the three heavy spinach-producing sections combined 
was $76.47. The history and growth of the spinach industry in South- 
west Texas indicate that at least fair returns have been realized in the 
long run, at least by those who have had experience in growing it. 
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CITRUS ORCHARD MANAGEMENT IN THE 
LOWER RIO GRANDE VALLEY 


W. H. Frrenp 
(Section on Insect Pests by S. W. Clark) 


The citrus fruit industry in the region comprising what is commonly 
known as the Lower Rio Grande Valley of Texas has expanded to the 
point where it is one of the most important horticultural enterprises of 
this area. The grapefruit produced in the Lower Valley has won favor in 
many markets. The planted acreage in this crop has brought recognition 
to Texas as a citrus producing state. The latest census of the U. S. D. A. 
(15) shows that there are more than seven and one-half million citrus 
trees planted in orchard form in the Lower Rio Grande Valley. The planting 
consists of approximately 5,963,369 grapefruit trees of which 1,442,716 are 
five years of age or older, and 1,671,758 orange trees of which 654,535 are 
five years of age or older. The crop for the past two years has been 
approximately 5,000 car loads and will undoubtedly increase rapidly as 
the young plantings come into bearing. 


Geography 


The Lower Valley of the Rio Grande is a broad, nearly level plain that 
slopes off gently to the coast. The normaj flood plain merges into the 
broad delta at a point near the city of Mercedes. The soils of this region 
vary from the light sandy loams of the “second bottom” to the heavy, 
clay soils of the Coastal Prairie. These soils are alluvial in nature, having 
been transported from various portions of the watershed of the Rio 
Grande and its tributaries. The northern portions of Hidalgo and Willacy 
counties are open prairie land. This sandy plain has an undulating, billowy 
surface due to erosion by wind. The deep permeable soils absorb and 
hold a large portion of the rainfall, and have largely prevented excessive 
erosion due to surface run-off. The Rio Grande receives only a small part 
of the drainage water of the region, as most of it is carried off in distribu- 
taries such as the Arroyo Colorado, 


Climate 


The climate of the Lower Rio Grande Valley is semi-arid and subtropical. 
It is not as tropical as Southern Florida with its abundant summer rainfall, 
nor is it hot and dry like Arizona or the Interior Valley region of Cali- 
fornia. The total number of heat units is high, leading to the rapid 
growth and maturity of subtropical fruits. Temperatures during the 
period from about May 1 to October 1 range around 90° maximum for 
the day and 70° minimum during the night. The annual rainfall is 
approximately 23 inches for Weslaco and vicinity, and occurs for the most 
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part during the summer season, when it is most needed. The least amount 
of rain falls during the period from December 1 to April 1, which is the 
harvesting period for the bulk of the citrus crop (14). The prevailing 
direction of the wind is southeast and the average daily run as measured 
at Substation No. 15 is about 125 miles. Evaporation, especially during 
the summer months, is rather high, 
amounting to about one-fourth of 
an inch per day. Dry “northers” 
may sweep the Valley during the 
winter season and are the most 
unfavorable climatological factor 
to be encountered in this region. 
The cold hazard is not too great 
for the economical production of 
citrus fruit, as shown by the condi- 
tion of fifteen-year-old grapefruit 
trees in this region (Fig. 1). 


Water 
Fig. 1. A Rio Grande Valley grapefruit tree Water for the irrigation of citrus 
fifteen years of age. Such a tree often produces . 
UM Ge aR an GRRE, orchards is pumped from the Rio 


Grande. There are a number of 
pumping plants which divert water from the river for irrigating crops, the 
size of the districts varying from a few hundred acres to more than one 
hundred thousand acres. Analyses show the quality of the Rio Grande water 
to be suitable for orchard irrigation when properly used (10). It has been 
available in sufficient quantities to 
meet all demands thus far. Some 
of the newer orchard-development 
projects are making provision for 
the storage of “flood” waters in 
specially constructed earthen res- 
ervoirs to insure against possible 
shortage of irrigation water dur- 
ing low stages of the river (6). 


Suitability of the Region for Citrus 
Fruit Production 


The rapid expansion of the citrus Fig. 2. A pumping plant on the Rio Grande 
industry in the Valley has come that supplies water to 140,000 acres of farm 


and orchard lands. 
about very largely because of the 
adaptability of the Marsh Seedless grapefruit to conditions existing in 
this region (Fig. 3). The high quality of this fruit, as grown in 
the Valley, and the excellent production by relatively young trees, when 
planted in favorable locations, have done much to popularize this variety 
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and attract attention to the citrus industry (13). Certain varieties 
of oranges have made a very creditable showing, but where production and 
market demand are considered, it would seem that oranges are likely to 
rank second to grapefruit for many years to come. Tangerines are grown 
to a limited extent, as are lemons, limes, and kumquats. Limes and 
lemons are not grown commer- 
cially, because of their tenderness 
to cold. Most of the older citrus 
trees and practically all of the 
newer plantings are budded on 
sour-orange stock. The first plant- 
ings were made on Citrus trifoliata 
stock, but it was obvious after the 
first few years that this root-stock 
plant was unadapted. Some nursery 
stock which was imported from 
Florida and California was budded 


on rough-lemon and grapefruit 
roots. These trees grew better Fig. 3. A heavily fruited five-year-old grape- 


; ; fruit tree in the Lower Rio Grande Valley. 
_ than those on the trifoliata stock, 
but for the most part were short-lived and unproductive. 


Shipping Season for Valley Fruit 


The normal ripening period for grapefruit in the Lower Rio Grande 
Valley ranges from October 1 to January 1. The Duncan grapefruit 
ripens somewhat earlier than the Marsh fruit, but this is not true in every 
case. Because of its relatively low acid content (1.1%), the Marsh fruit 
can usually meet the legal requirement for maturity just as soon as the 
total solids content of the juice reaches a satisfactory level. The maturity 
of the fruit is affected by seasonal influences, but the season of heavy 
shipments extends from November 1 to March 1. Grapefruit which is held 
on the trees after April 1 deteriorates in quality rather rapidly. The 
seed sprout and may grow out of the fruit with the advent of hot 
weather. Thus the shipping season for Texas citrus under existing con- 
ditions is rather short. The cold storage or processing of a portion of 
future crops will probably have to be resorted to in order to dispose of 
the increasing volume of fruit that must surely result from the present 
planting (5). 


Condition of the Citrus Industry 


The citrus industry in the Valley is a rather young enterprise and 
experience is somewhat lacking, especially concerning those features related 
to a long-time orchard-management program. Some of the mistakes due 
to the use of unadapted varieties, root stocks, and land are just now be- 
coming evident. Damage caused by the improper use of irrigation water 
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and the use of improper tillage practices, and failure to realize the im- 
portance of soil humus for the maintenance of orchards in a productive 
state have also caused growers rather serious losses. 


Interviews with operators of groves in various parts of the Valley 
reveal the fact that there is a diversity of opinion among the growers. 
and agricultural workers concern- 
ing such fundamental practices as 
cultivation, irrigation, fertilization, 
use of cover crops, pruning, disease 
and pest control, and protection 
from wind and cold. 


SELECTION OF A SITE FOR A 
CITRUS ORCHARD 


Soils 


It is a matter of general knowl- 
edge that the deep, well-drained, 
higher-lying soils of the Rio 
Grande Valley are better suited for 
the production of practically all 
erops. It is also known that the 
heavy, more poorly drained soils 
have a more limited use, especially 
for citrus fruits. These low, heavy soils are unsuitable for the production 
of citrus fruit, principally because of the alkali problems likely to be en- 
countered on poorly drained soils (4, 10, 11). 


Fig. 4. A heavy tandem disk is a very use- 
ful implement for incorporating cover crops. 


Drainage, as it applies to both the top soil and to the subsoil; topography, 
or elevation with respect to surrounding territory; presence or absence of 
hard or impervious strata of soil; 
the presence or absence of a harm- 
ful chemical substance such as 
alkali or salts; and soil type are 
all important points to consider in 
arriving at the value of a piece of 
land for the production of citrus 
fruit. 

Drainage has, in all ages, been 
considered a prerequisite of suc- 
cessful orcharding. Since the sub- 
soil is probably more important implement for making inigetion hooken 
than the top soil in the case of an 
orchard enterprise, subsoil drainage is equally as important to the citrus 
orchardist as in surface drainage. Drainage as it relates to the aeration 
of the soil and to the prevention of water logging and the attendant 
salt accumulation is the problem most likely to cause the grove owner 
serious concern. On poorly drained soils, free water accumulates in the 
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subsoil and may rise to within three or four feet of the surface. Under 
such conditions, capillarity will keep the surface soil near the saturation 
point at all times. This water-logging drives out the air from the soil, 
and the constant evaporation at the surface concentrates the soluble 
salts in the top soil. The physical 
conditions brought about by poor 
drainage and the concentration 
of toxic salts at the surface of 
the soil are very unfavorable for 
citrus trees. 

Topography is a factor that is 
rather closely linked up with drain- 
age. Favorable location of a tract 


of land in regard to elevation should 


not, of ee be considered as Fig. 6. A good set of pruning tools is a 
positive assurance that all of the useful part of the citrus orchardist’s equip- 
ment. 


other characteristics of the soil are 

desirable. It is entirely possible that “hard pan” or high water table might 
be encountered on a piece of land that is well elevated above the sur- 
rounding country. This statement is made to point out the need for making 
a careful survey of all the factors involved before arriving at a conclusion 
concerning the utilization of a tract 
of land. Topography as it relates to 
the distribution of irrigation water 
over the land is a point worthy of 
consideration. Low, flat lands are 
apt to be over-irrigated because of 
slow water movement over the 
surface. The over-irrigation of 
poorly drained land will raise the 
water table and bring about a 
water-logged condition of the soil. 
High land with a one to two 
per cent grade is considered best 
for orchard use. 


The presence of a hard or im- 
pervious stratum of soil, compara- 
tively near the surface, interferes 

Fig. 7. A set of gouges, a farrier’s knife, and with drainage and may restrict 
thot are useful in treating bark diseases root development. The presence or 

absence of such a formation can 
most conveniently be determined by making borings with some sort of soil 
auger, or with a soil tube, at a number of different locations on the 
property. The relative amount of resistance offered by the formation to the 
passage of the auger or tube is the most practicable means of determining 
just when a hard layer is encountered. The depth at which the “hard pan” 
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occurs and the nature and extent of this hard layer of soil are very im- 
portant. A natural hard pan within 3 to 4 feet of the surface is danger- 
ously close. Orchard practices, such as over-irrigation and cultivation when 
the soil is too wet, may cause the formation of compact areas of soil to 
form within or just below the major portion of the root zone of the 
citrus trees. This “plow sole” or irrigation hard pan may be overcome by 
growing deep rooted cover crops on the soil and by modifying the irri- 
gation and cultivation practices. In extreme cases, deep tillage may offer 
the only solution to the problem. Shallow soils should be avoided, as they 
are more likely to become water-logged than are deep soils, such as 
Breman Fine Sandy Loam. 


An accumulation of harmful amounts of soluble salts in the soil (over 
0.1% in the first foot) may be considered unfavorable for the production 
of citrus fruits (1, 8, 9). Since the depth at which the greatest concentra- 
tion of salts occurs varies considerably, great care should be exercised 
in collecting samples of soil for the determination of the soluble® salt 
content, should such a determination seem desirable. Samples should be 
taken at three or four levels to get an accurate idea of conditions. Like 
high water table, salt accumulation in the soil is usually an indication of 
poor drainage, or it may indicate that drainage conditions during some 
time in the past have been unsatisfactory. 


Soil texture, as determined by mechanical analysis of the soil and 
classification according to certain fixed standards, is probably a less 
important consideration than might be supposed. It is true that the heavy 
clays, clay loams, and silty loams are usually found in the low, poorly 
drained locations. However, it is also true that some of the light, sandy 
loam soils are poorly drained, water-logged, or underlaid with hard pan. 
On the other hand, some areas of clay loam and silty loam soil are well 
drained and capable of producing excellent crops of fruit. A leading 
authority on citrus fruit culture in California has made the statement 
that, “Citrus trees show a wide range of adaptability as regards soils, 
successful orchards being found growing on soils ranging from the light 
blow sands of the Interior Valleys to the adobe soils of the Coastal! 
Region” (2). Soils of the sandy loam type, because of the method of 
their formation, are usually on higher elevations and are consequently well 
drained. They are, therefore, considered the best general type of soils 
for citrus fruit production in the Lower Rio Grande Valley. 


Water-logging is caused by a rise in the water table and denotes 
imperfect drainage conditions due either to a flat or depressed surface 
allowing no run-off, or very slow or insufficient under drainage. Ground 
water, especially in semi-arid regions, usually contains a considerable 
amount of salts in solution, some of which may be present in sufficient 
quantities to be injurious to plant life. Citrus trees are especially 
susceptible to injury by certain salts normally present in ground water 
in semi-arid regions. High water table in a citrus orchard, say within 
five feet of the surface, remaining over a period of more than a week, 
should be considered a danger signal. The movement of the water to 
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the surface of the soil to replace that lost by evaporation and transpiration 
tends to concentrate the dissolved salts in the root zone of the soil, where 
it will do the greatest damage. In a new irrigation project, where the 
soil has not been irrigated for a number of years, one cannot predict 
with any degree of certainty just what water-table conditions will be 
after the soil has had an opportunity to fill up with waste water. In a 
ease of this kind, the presence or absence of impervious layers of soil 
and natural facilities for drainage are the best guides to follow in 
formulating a prediction as to what future conditions may be. Excessive 
rainfall, especially where the land is flat, may cause a temporary rise 
in the general water-table level. Such fluctuations do not usually cause 
any serious damage to citrus trees, but should serve to warn the owner of 
the grove that the subsoil drainage is sluggish and that methods of 
distributing irrigation water should be used that will prevent excessive 
losses due to percolation. 


The United States Department of Agriculture in cooperation with the 
Texas Agricultural Experiment Station has prepared soil survey reports 
and soil maps of Hidalgo, Cameron, and Willacy counties. These reports 
and maps should be helpful to those who are contemplating setting out 
a citrus orchard in the Lower Valley. While it is true that the soil 
maps are not shown in sufficient detail to give the type of soil on each 
individual farm tract, they do show the locations of the larger areas of the 
soils of the several series, types, and phases. Because a particular tract 
of land lies within an area mapped as a desirable type for citrus fruit 
production, it does not necessarily follow that every acre of land in that 
area is ideal, or even desirable citrus fruit land. 


The presence of a thriving young orchard on the land is ‘by no means 
proof that the land is well adapted to the production of citrus fruits. 
Under certain conditions, some soils will grow citrus trees for several 
years, but will not maintain them in a productive state over a long 
period of years. It will, therefore, pay the prospective grove owner to 
take every precaution to see that the land he has under consideration 
as a site for an orchard is free from seepage, is well drained, and has 
the proper slope. 


Location 


Almost as important as the kind of Jand on which the orchard is to be 
grown is the matter of location of the farm. Water rights, accessibility 
to hard-surfaced roads and power lines, and nearness to a shipping’ point 
are most important considerations in determining the relative desirability 
of a location for an orchard. The facilities for handling water and the 
charges for water are not the same in all districts, and these matters should 
be given due consideration. Other things being equal, a location where 
the irrigation ditches are lined with concrete should be given preference 
over one where the water is conveyed in unlined earthen canals. Likewise, 
a district that is able to deliver water promptly when ordered, and at a 
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low price, is to be preferred to one where the grower has to wait his 
turn for water, or has to pay high prices for the water he uses. 


Once the farm is selected, the next problem is to decide upon the 
exact site for the orchard. There are few farm tracts that do not have an 
acre or so of land that is poorly adapted to the production of citrus 
fruit. Land of doubtful adaptability should not be set to trees, as it 
will likely be more profitable if used for other crops. Since citrus fruit 
production is the leading farm enterprise on the higher-priced land of 
this region, the orchard is entitled to the best land on the farm. As has 
been previously explained, the light soils on the higher-lying, better-drained 
areas are to be preferred. It is a poor policy to plant trees on a low, 
swampy piece of ground just to fill out a block of orchard. Such land 
should be left for other crops that are not so exacting in their soil 
requirements. 


METHOD OF GROWING NURSERY TREES 


The usual nursery practice consists of planting the sour-orange seed 
in specially protected plant beds and growing the seedlings under half 
shade for a period of approximately six months. The seedlings are dug 
from the bed when they are about ten months old and sorted as to size, 
straightness, and general vigor. They are then set in nursery rows in 
the field so as to stand about 60 inches by 16 inches. The transplanted 
seedlings are allowed to grow in the nursery row for about 12 months 
and are then ready to be budded. During the time the seedlings are 
growing in the nursery row, it is necessary to keep them pruned to 
a single stem in preparation for budding. Just prior to budding, the owner 
should go over the stock carefully and cut out all weak and off-type 
seedlings so that only the strong, vigorous seedlings will remain. Budding 
is usually done in March or April and is a very simple operation once a 
person has acquired the art of making the cuts and inserting the buds. 
Better results are secured with dormant budwood and actively growing 
stocks, but it is possible to use buds from the spring flush of growth 
after they are fully mature. After the bud has united with the stock and 
the wrapper has been removed, the sour stock is pruned back heavily to 
force out the bud. When the bud shoot has attained a length of about 6 
inches, it should be “staked” and securely tied so as to make it grow 
straight. Frequent pruning-off of lateral branches must be done to keep 
the sprout confined to a single main stem. This main stem is cut off, 
or “topped”, when it has attained a height of 24 to 30 inches. The “head”, 
or framework, of the trees should originate from the upper 12 or 14 
inches of the trunk of the bud sprout. Branches should be so spaced 
as to avoid weak crotches. After a few months of pruning and training 
work on the young budded trees, they are ready to be “stumped back” 
or have the sour stocks cut off just above the bud union. A few months 
more, of “heading the trees out”, which should result in a well balanced 


top, and they are ready to be dug and set in orchard form. Most of the 
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nurserymen have trees ready to sell in November and December, and 
this is a very good time to set out a young orchard. Balled trees may 
be transplanted at any time of the year but it is usually best to buy 
early before the stock has been picked over. 


CITRUS ROOT STOCKS 


Budded trees are used practically altogether in establishing commercial 
citrus orchards. A few varieties are successfully grown from cuttings, 
but most of the orchard trees are budded stock. Past experience has 
shown that sour-orange seedings make the best root-stock plants for 
most commercial varieties of citrus in this region. For some varieties 
like kumquats, tangerines, and lemons, it may be necessary to use root 
stocks such as rough-lemon, citrange, or some special stock. Experiments 
conducted at the Valley Station have shown that the different root-stock 
plants vary greatly as to their general vigor, rate of growth, and con- 
genialty, with commercial varieties. Since all commercial nurserymen use 
standard sour-orange root stock, that is the stock one will have to plant 
unless he has his trees grown on special order. 


VARIETIES FOR VALLEY PLANTING 


Grapefruit 


The Lower Rio Grande Valley seems to be especially well adapted for 
the production of grapefruit of a pleasing, mild flavor that has met with 


Fig. 8. Marsh grapefruit (left) are smaller in size than fruits of the Duncan variety 
but contain fewer seeds. 


favor in most of the markets where the fruits have been offered for sale. 
Yields of 10 and 15 field boxes per tree are not uncommon in well-cared-for 
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grapefruit orchards and maximum yields of 35 boxes per tree have been 
reported. 

Marsh Seedless is the most popular variety of grapefruit with Valley 
growers. It is smaller in size and matures somewhat later than varieties 
like Duncan, Conner’s Prolific, and Foster, but has a much milder flavor 


Fig. 9. Pink-flesh grapefruit is available in both seeded and seedless forms. 


(lower acidity) and has much fewer seeds than these early varieties 
(Hig. 8). 

Varieties like Duncan, Conner’s Prolific, McCarty, Innman, and Walters 
are more or less alike in that they are seedy fruits and must be sold at 
a discount after the Marsh Seedless fruit is ready for market. 


The Foster and Thompson (Pink Mash) varieties of grapefruit are 
novelties in that the flesh of these varieties is somewhat watermelon 
pink in color early in the ripening season (November and December). 
Foster is an early, large-fruited, seedy variety that has a most attractive 
pink blush on the outside of the rind. The Thompson grapefruit is 
smaller in size, ripens somewhat later, and is practically seedless, but 
lacks the outside “blush” characteristic of the Foster variety (Fig. 9). 
Pink-fleshed grapefruit has commanded high prices in years past, but 
just how long this condition will continue’ is a matter of conjecture. 


Oranges 


The commercial varieties of round oranges are not as well adapted to 
conditions in the Rio Grande Valley as grapefruit. However, annual 
yields of four or five field boxes of fruit per tree are not uncommon 
for older trees of the better adapted varieties. The production of under- 
sized fruit and erratic bearing habits are the two principal obstacles to 
profitable orange production in this region. Orange trees are not as 
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precocious as grapefruit trees and do not come into heavy bearing until they 
are 7 or 8 years of age. 


The Valencia, a late-maturing orange, is probably the most profitable 
commercial variety at the present time. The trees are quite productive 
and fairly regular in their bearing habits, but a large proportion of the 
fruit is undersized (Fig. 10). The fruit ripens during the period from 
December to January and possesses the characteristics of a good com- 
mercial variety. It contains few seeds and the juice has a characteristic 
tartness of flavor that distinguishes it from the early-maturing varieties. 


The Pineapple orange is one of the most widely planted of the early 
varieties. The trees are prolific, regular bearers; but much of the fruit 
is too small to be marketable. The fruit is very seedy and its thin skin 
causes it to be more perishable than some other varieties. This variety 
is not as desirable as the Hamlin orange, because it is more seedy (Fig. 11). 


The Hamlin orange is the most desirable of the first early, sweet- 
fleshed varieties of oranges. The trees are prolific, regular bearers; and 
mature their fruit quite early (October). The fruits are similar to 
Pineapple and Parson Brown oranges in most of the external characteristics 
and have very thin skins. They contain fewer seeds than most varieties 
and the juice is very sweet and mild in flavor. Hamlin should replace 
varieties such as Pineapple, Parson Brown, Ruby, and similar types. 


The Navel orange, or more correctly the Washington Navel, is a variety 


Fig. 10. Valencia oranges are smaller in size than Navel oranges and ripen fully sixty 
days later. 


of considerable importance. There are so many strains of Navel oranges 
being propagated in the Valley that much confusion exists concerning 
this variety. Certain “strains” of the true Washington Navel have been 
found to be superior to types such as the Thompson Navel, Buckeye Navel, 
and Gold Nugget Navel. The trees of this variety are slow to reach full 
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bearing capacity and are rather erratic in their bearing habits. The 
fruits are larger than those of most commercial varieties and hold up 
well in transit. They are practically seedless and unusually juicy. The 
juice is variable in flavor, often being quite insipid (devoid of acid). 
In some seasons the pulp is fibrous or “woody,” resembling a frozen 


Fig. 11 Hamlin oranges are superior to Pineapple and Parson Brown oranges because of 
their relative seedlessness. 


orange in consistency. Navel orange trees are more exacting in their 
requirements than any of the other commercial varieties of citrus. A 
strain of Navel orange of South American extraction is under observa- 
tion at the Valley Experiment Station that promises to increase the 
importance of this group of orange varieties from the commercial stand- 
point. Only the proven strains of Navel oranges are worthy of propo- 
gation and then only when careful methods of propagation are em- 
ployed. 

The Temple orange is more or less of a novelty, but its delicious 
flavor and beautiful color make it an outstanding variety. The trees are 
prolific, regular bearers, and ripen their fruit relatively late (about 
January Ist). The fruits are large in size, resembling large, coarse 
tangerines in general appearance. They contain a considerable number 
of seeds, but are quite juicy. The flesh has a deep orange color and is 
very tender. The flavor of the juice is unlike that of any other variety 
of citrus, and when taken from fully mature fruit, the juice has few 
equals. To those growers who are in a position to market the output of 
their orchards, it is a variety of great promise. 


Tangerines 


The “kid-glove” oranges are quite popular in many markets and the 
production of these fruits has been fairly profitable. Tangerine trees 
appear to be short-lived in this region, but much of this early decline is 
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doubtless due to uncongeniality of tangerine varieties with the sour-orange 
root stock. In general, tangerine trees are quite hardy to cold, and 
produce abundant crops of fruit. The fruit is too small and perishable 
to meet with favor in some markets. 


Dancy is the most commonly planted variety, but should be discarded 
in favor of superior varieties. The trees are comparatively short-lived 
and mature their fruit relatively late in the season (December). The 
fruit is rather small, seedy, and very thin-skinned. The juice is not as 
abundant as in some varieties and has a strong characteristic flavor and 
odor. It is not as desirable a variety as Warnuco and Clementine. 


The Clementine or Algerian Tangerine is of hybrid origin and is as 
distinct in its group as is the Temple orange. The trees are hardy, 
vigorous, and distinctive in their general appearance. The variety seems 
to be better adapted to sour-orange stock than are most of the commercial 
varieties of tangerines. The trees are prolific and mature their fruit 
relatively early (October). Since it is an early sort, the fruit ordinarily 
dries out if held on the trees longer than the second week in December. 
The fruits have the characteristic tangerine appearance but are rather 
small in size. In its prime, the fruit is of excellent quality, being quite 
juicy, with tender pulp, and having a mild but pleasing flavor. It has 
a place in every orchard and offers limited commercial possibilities to 
those who can successfully merchandise this type of fruit. 


The Warnuco tangerine is more like the Dancy variety than it is like 
Clementine. However, it is superior to Dancy in quality and should be 
given preference over that variety. 


Lemons 


The rather marked susceptibility of lemons to cold weather has retarded 
the enterprise of growing a commercial lemon in the Lower Rio Grande 
Valley. The trees of commercial varieties of lemons appear to be adapted 
to the soil and general] climatic conditions in this region but are killed 
back by periodic cold spells to such an extent as to make a commercial 
venture in this field rather uncertain. A frost-hardy variety, known as the 
Meyer lemon, is a promising type for this region; it having demonstrated 
its ability to withstand comparatively low temperature (20°F.). Trees 
of the Meyer variety are precocious and very prolific, and are regular 
annual bearers. The fruit is similar to most commercial varieties when 
harvested at the right stage. The fully mature, or tree-ripened, lemons 
are shaped more like oranges than they are like lemons, and have a 
deeper color than that shown by commercial lemons. They are very 
juicy and have unusually thin skins. The juice has a characteristic flavor 
and is sufficiently acid for use in making drinks and flavoring many 
kinds of desserts. The variety has a place in every door-yard planting in 
the Valley and probably has limited commercial possibilities. The variety 
is not entirely compatible with sour-orange stock and is best propagated by 
cuttings. 
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Limes 


Most varieties of limes are too tender to cold to offer commercial 
possibilities in this region. 

Rangpur, a tangerine-fleshed variety, is quite hardy and bears abundantly 
throughout the greater part of the year. The fruit is more like a Calamon- 
din in many respects than it is like a true lime. The flavor of the juice 
is highly acid but lacks the bouquet characteristics of the Mexican and Tahiti 
limes. Its hardiness and prolificacy are its principal assets. 

Both the Mexican and the Tahiti varieties are very tender to cold, 
but when grown from cuttings come back very quickly after being frozen 
back to the ground. The trees are prolific and mature their fruit during 
the summer season. The flesh of these limes is green in color and is very 
juicy. The juice is very acid and has a delightful aroma not possessed by 
any of the citrus varieties or hybrids. Valley residents who care for 
limeade should plant a few rooted cuttings of Mexican or Tahiti limes 
in their home orchard. The surplus crop can frequently be sold to 
advantage. 

Tangelos 


This interesting group of fruits is of hybrid nature, having originated 
from the crossing of certain tangerines with pomelos (grapefruit). The 
trees and fruit of the two principal varieties are more like the grapefruit 
parent, but have some very decided characteristics of the “kid-glove” 
oranges. 

Thornton is the most desirable variety, the fruit being very much like 
a small-sized grapefruit in appearance. The fruit “peels” like a “kid- 
glove” orange and has a flavor that partakes of the nature of both 
grapefruit and tangerine. Thornton tangelos mature relatively early in 
this region (October-November) and should be off the trees before 
December to avoid loss from ‘drying’. They are strictly a novelty fruit 
and should be grown for home use or for special markets. 


Kumquats 


This species of citrus fruit is useful principally as an ornamental, as 
the fruit has little or no commercial value. They are the most hardy to 
cold of any of the citrus fruits produced in this region. 

The trees are small in size but produce abundant crops of the tiny 
orange-like fruits. Kumquats are not compatible with sour-orange root 
stock and should be grown on rough-lemon or citrange stock. Meiwa is the 
most desirable variety that has been tested at the Valley Experiment 
Station. The fruit is larger than that of the Marumi variety (6/8 inch in 
diameter) and is of superior quality to Nagami. 
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Limequats 


These hybrids are of the nature of limes in most of their characteristics, 
but possess the cold-resistance of kumquats. The juice of the lmequats 
is very acid and has a pleasing flavor, but lacks the quality of the Mexican 
and the Tahiti limes. Limequats are not planted commercially in this 
region. 

Calamondin 


This species of citrus is of interest principally as a root-stock plant 
for special varieties, as a windbreak plant, and as a juice fruit for use 
in place of limes and lemons. The trees are upright in their habit of 
growth, very hardy and quite prolific. The fruit is like a miniature 
tangerine in general appearance and is available for use at all seasons 
of the year. It has a characteristic aroma, and the juice is very acid. 
There are no named varieties of calamondins. 


Citron 


The citron of commerce is too tender to cold to be commercially im- 
portant in this region. It is readily propagated from cuttings and may 
be used in home-garden collections of citrus fruits. 

The selection of varieties for planting a commercial acreage to citrus 
fruit is a problem of considerable magnitude. Market preference should 
be given more weight than personal preferences in evaluating varieties. 
It is well to diversify to some extent but one should not make his commer- 
cial orchard a large-scale trial ground for testing out new varieties. 


SIZE OF TREES FOR PLANTING 


Once the question of varieties has been settled, the next question that 
arises concerns the size of the nursery trees to be used in establishing the 
orchard. Other things being equal, well-grown trees, 5/8 to 3/4 inch in 
diameter are to be preferred. Trees that have attained this size in nine 
months from the time the buds were inserted are the “pick of the 
nursery.” Trees of this size are usually available from the spring budding: 
about November 15. 


QUALITY OF TREES USED 


The quality of a nursery tree depends to a considerable extent on the 
honesty and integrity of the man who produced the tree. Careful selection 
of budwood, culling of root-stock plants, painstaking care in keeping 
varieties separate, and careful attention to all of the details of nursery 
management are the factors which go to make quality in a citrus nursery 
tree. It is important that the nursery tree be straight of trunk and with a 
well-formed, moderately low head. Unskilled laborers can be taught the 
art of growing nursery trees that will pass all of the requirements for 
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outward appearance. Since variety depends upon selection of the budwood 
and since trueness to name is of major importance, the owner of the 
nursery cannot avoid responsibility for this phase of the work. 


ORCHARD EQUIPMENT 


_ The use of proper equipment is essential in the economical production 
of citrus fruit. A tandem disk of sturdy construction, a section harrow, 
a bordering disk, and a ditcher are the essential tillage implements. The 
disk is indispensable in disposing of large weeds and incorporating cover 
crops with the soil (Fig. 4). The spike-tooth harrow is useful for 
leveling the surface of the soil and for covering the seeds of cover crops. 
A reversible disk is probably the most efficient tool available for con- 
structing borders between the rows of trees for controlling the flow of irri- 
gation water (Fig. 5). A V-ditcher or grader is very useful in con- 
structing and maintaining small irrigation laterals which conduct water to 
the orchard. 

The power used for drawing the above-mentioned equipment may be 
derived from farm animals or from a tractor. Because it may be neces- 
sary to turn under weeds and cover crops of enormous size in this 
region, the tractor is better suited to orchard work than animals. Tractors 
of the “crawler” type or tractors with suitable wheel guards are to be 
preferred, especially in older orchards where crowding has become a 
factor. 

Shovels, hoes, and “lunas” are the only equipment needed in the appli- 
cation of irrigation water according to the usual method. e 

A good pair of hand pruning shears (8-inch), a pair of long handled 
pruners (80-inch), a small pruning saw (curved blade-folding pattern), 
a small paint brush, and a pair of heavy gloves are the essential equip- 
ment for orchard pruning work (Fig. 6). 

Since spraying is a most important phase of orchard management, the 
owner of every citrus grove should either own his own power spray rig 
or should arrange to have this work taken care of by commercial sprayers. 
In selecting a rig to take care of a bearing citrus grove, the grower should 
select one that has sufficient pump capacity to deliver 10 gallons of 
solution per minute when operating at 3850 pounds of pressure. The 
capacity of the tank is not nearly so important as the capacity of the 
pump and motor. Fifty-foot leads of high-pressure spray hose with short 
“spray guns” are used by most growers in applying the spray material. 
The efficiency of the gun varies with the make and with the size of the 
aperture in the nozzle disks. Large apertures tend to waste material 
while very small apertures reduce the “drive” of the stream. 

The equipment needed in disease control work in citrus orchards is 
quite simple. It consists of a set of wood gouges, a boat scraper, a 
farrier’s knife, a small paint brush (Fig. 7). These tools are used in 
gouging out and scraping away diseased tissues from areas on the trees 
which are infected with bark diseases. The brush is used in applying 
disinfectants or wound dressing to the exposed tissues. 
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ESTABLISHING THE YOUNG ORCHARD 
Time of Planting 


Since better trees are available to select from during the months of 
November and December, and since this is a favorable season for trans- 
planting, this time should be given preference over any other. It is true 
that the owner must stand the frost risk this first season, but it skould 
be remembered that recently-set citrus trees can withstand temperatures 
that would destroy an established tree. Balled and burlapped trees may 
be transplanted with a negligible amount of loss at almost any season of the 
year, provided the proper precautions are used. Spring-set trees will need 
wind protection, while summer-planted trees will need special irrigation 
and probably cover-cropping to protect them from desiccation and intense 
summer heat. When it is realized that the soil temperatures at' a depth 
of 6 inches range around 90 degrees during the summer months, the ad- 
vantage of establishing a young orchard during the cooler season is 
obvious. 


Preparing the Land for Planting 


The site selected for the citrus orchard should be carefully cleared of 
brush and grubbed, and preferably should be planted to some field crop 
for at least one season prior to planting the trees. This year’s experi- 
ence with the land will bring out any imperfections in the job of 
grading and levelling the property that might later interfere with the 
proper distribution of irrigation water to the orchard trees. Much of the 
citrus land in the Valley is too flat to be irrigated properly by the 
flood or basin system and should be graded to such a slope that water 
will not stand or move too sluggishly over any part of the orchard. On 
land that is too rolling in nature, it may be necessary to grade down the 
higher portions and fill in the lower portions so that there will not be 
any harmful erosion caused by rain or irrigation water. It will also be 
found that more satisfactory penetration of irrigation water will be 
secured where the slope of the land is not too great. A fall of one foot 
in 300 feet is an ideal slope for sandy loam soils of this region. The 
fall on clay loam soils may be less than this without causing excessive 
penetration of irrigation water at the upper ends of the runs. In general, 
Valley growers have spent too little time and money in preparing the 
land that is to be set to citrus trees. 

After the land is levelled and has been “floated” off in preparation for 
laying out the orchard, the irrigation pipe line should be installed or a 
earthen ditch constructed to deliver water along the high side of the 
orchard. The runs of irrigation water should not be longer than 400 
feet and 300-foot runs are more desirable on the sandy loam soils. 
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Spacing Distance for Trees 


The first question to be decided in actually “laying out” the orchard 
is that of distance between trees. A planting distance of 25 by 25 feet 
is probably the best spacing for grapefruit and orange trees in this region. 
It should be remembered that the fewer trees there are per acre the 
lower will be the acre yield of fruit during the first ten or twelve years 
after the orchard is planted. However, crowding the trees together past 
a certain point has its disadvantages. In an orchard planted as close as 
22 by 22 feet, crowding becomes such a factor after about the eighth 
year that is is inconvenient to haul fruit out of the orchard and power 
spray rigs and dusters are used with difficulty. This condition exists 
more on the sandy loam soils, where the rate of tree growth is much 
more rapid than is the case on the heavier soils. A planting distance of 
25 by 25 feet allows a total of 69 trees per acre and is adequate for 
most citrus soils of the Lower Rio Grande Valley. 


Laying-out the Land for Trees 


The work of laying out the land and setting the trees is usually done 
by contract. Nurserymen and commercial orchardists will usually perform 
such services at a very reasonable figure. However, it will pay the 
owner to be familiar with the details of the job so that he will know 
that it is being well done. 


In laying out the land, it is essential that some base line be established 
from which to square off the field and start measuring off the row 
und tree locations. In establishing the location of the first and last 
rows, and the first and last trees in each row, one should make sure 
that 20 to 25 feet has been allowed between the outside trees and such 
ebstacles to cultivation as fences, windbreaks, ditches, or roads. Where 
the obstacle is a windbreak hedge, the future development of the trees 
and the hedge should be taken into consideration in allotting the distance. 
Where crawler-type tractors are used in cultivating bearing orchards, the 
problem of crowding is not so acute. 

Once the land has been squared off and the two opposite base lines 
staked off to designate the row locations, the tree locations may be 
determined either by sighting across the field or by measuring along a 
tight wire stretched between the stakes marking the row locations. The 
latter method has the advantage of requiring only two men, while the 
sighting method requires three or more men. 


Digging the Holes for the Trees 


The tree locations having been established, the next step is to double- 
stake the ground by the use of a planting board so that the holes may be 
dug without obliterating the proper locations of the trees (Fig. 12). After 
the holes are dug, the planting board can be replaced in position between 
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the two stakes and the exact location of the original marker determined. 
Where uniform, balled stock is used, some orchardists dispense with 
the planting board; and if the holes are carefully dug and the trees 
“sighted in’, there is no need for the double-staking method of setting. 

The holes should not be dug more than a few hours before the trees are 
set. When the holes are dug far ahead of time, the bottom and sides 
dry out and bake. Such a condition is obviously undesirable. Two skilled 
operators, with the assistance of two laborers, can lay out, double-stake, 
and dig holes, and set and water five acres of orchard in ten hours’ 
time. 

Setting the Trees 


Balled and burlapped nursery stock is used almost exclusively in establish- 
ing citrus orchards in this region. The problem of transplanting is, 
therefore, much more simple than 
where bare-root trees are used. 
Some orchardists make a practice 
of removing the burlap covering 
from the ball of earth before the 
tree is placed in the hole. It is a 
safer policy to leave the burlap un-' 
disturbed until after the tree has 
been finally placed and the first 
few shovels full of soil tamped 
about the lower half of the ball. 
The burlap may be untied and 
spread back away from the crown 
of the plant, but this is not neces- 
sary, as the burlap rots away in 
a very short time after it is placed 
in contact with moist soil. In filling 
in around the balls, one should Fig. 12. A planting board is useful in 

é securing proper alignment of the trees. 

be careful to use good top soil. 

Avoid placing sticks, chips, or other organic matter near the tree roots, 
as they may encourage termites, a pest capable of doing considerable 
damage to young trees. Careful tamping of the soil about the roots and 
provision for watering the newly-set trees complete the job of setting. 
A common practice is to throw up a small basin about each tree and 
“tank water” the trees for the first three or four times. Another method 
is to put up a border on either side of the row of trees and apply irriga- 
tion water by the flooding method. Either method is satisfactory provided 
the soil-moisture needs of the young trees are taken care of. 


Use of Windbreaks 


Winds, especially those occurring during February and March, are most 
damaging to young citrus trees. Interplanted crops of Sesbania, corn or 
pigeon peas may afford considerable protection during the late spring and 
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summer seasons but there is no crop of suitable nature to use during the 
winter and early spring months, with the possible exception of Hubam 
clover. The greatest dependence for wind protection must, therefore, 
be placed in semi-permanent or permanent windbreak hedges. Since the 
presence of such a hedge, at intervals throughout the orchard, offers a 
serious obstacle to cultivation, spraying, and similar operations, the 
matter should be carefully considered before making a decision. Athel 
(Tamarix articulata) is probably the most useful plant available for a semi- 
permanent windbreak. It is easily and cheaply propagated, makes a most 


Fig. 13. Palms interset with Athel is a popular windbreak combination for this region. 


rapid growth, and may be exterminated quite easily after it has served its 
purpose. It is not as good a plant for permanent windbreaks as hardy 
Australian pine or ornamental date palms, but it will give much needed 
wind protection during the time when the slow-growing plants in the 
permanent hedge are becoming established (Fig. 13). It seems desirable 
to have windbreaks along all the margins of the orchard, and it is likely 
that semi-permanent athel hedges at 300-foot intervals would be worth 
their cost and the space they occupy. These cross hedges should be 
removed after the fourth spring. 


CARE OF THE NEWLY-SET ORCHARD 


The first 50 days after the young trees are set in their permanent 
locations is a most critical period, especially in the case of spring or 
summer-planted trees. As a general rule, the trees are moved from a 
lath shed, where they have been shaded and protected from the wind and 
where they have been watered daily. When such trees are moved to 
the field, the shock due to the sudden change in environmental conditions 
is rather severe. If the weather outside is hot and windy, the shock is 
proportionately greater. It is, therefore, important that the newly-set 
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trees be inspected frequently so that their needs may be attended to 
before any serious damage has resulted. One should be on the look-out 
for such things as rabbit damage, ant injury, and abnormal tree conditions 
due to such factors as faulty setting and need for irrigation. The need 
for wator is the factor most likely to’ require attention during the first 
few weeks. It is better to give several fairly light irrigations than) one 
or two heavy, flood irrigations. An ideal arrangement would be to flood- 
irrigate the tree rows at 30-day intervals and tank-water at weekly intervals 
between regular irrigations, or when needed. 


Protection from Sunburn 


Newly-set trees, especially when they are set during the late spring or 
summer, are likely to be sunburned. The trunk and the framework limbs 
are the parts of the trees most seriously affected. A brownish discolora- 
tion on the sunny side of the trunk and limbs is the easily recognizable 
symptom of this malady. Spraying or painting the exposed parts with 
thick Bordeaux mixture containing a “sticker” such as Kayso (Calcium 
caseinate) is the surest method of preventing this injury. Whitewash will 
serve the same purpose, but since Bordeaux is used when the trees are 
banked for winter, it is likely that a single treatment might serve for 
both purposes. The directions for making the Bordeaux wash are given in 
the section devoted to the diseases affecting citrus trees. 


Protection from Rabbits 


Newly-set trees are frequently damaged by rabbits during the first few 
days after setting. It is, therefore, the safest policy to paint or spray 
the tree trunks and lower limbs with Bordeaux wash immediately after 
the trees are set. This material appears to be a very effective rabbit 
repellent, but the use of more drastic measures may be necessary in 
some instances. The use of poison bait may be necessary where rabbits 
are abundant. 


Protection from Ants 


Fire ants are a serious menace to young citrus trees and may cause 
serious losses if not discovered in time and controlled promptly. Here 
again, the need for frequent inspection of the trees becomes apparent. 
No safe and effective means of keeping the ants away from the trees with 
repellents has yet been perfected. The most satisfactory method of control 
is described in Texas Station Bulletin 435. 


Protecting Young Trees from Cold 


Temperatures low enough to damage young trees may occur during 
the winter season, and due precaution to protect such trees should be 
taken. No method yet devised is as cheap as banking the trunks with 
soil (Fig. 14). The time for doing this work will vary with the season, 
but the first week in December is about the proper time for banking trees. 
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The occurence of untimely rain may delay the work, but every day past 
December 15 is in the frost-danger period. The trunks and lower branches 
should be treated with Bordeaux wash and banked with soil free from 
grass and trash. The soil should be banked to a height of at least 30 inches. 
Such banking will afford some pro- 
tection to the lower framework 
limbs. The banks should be main- 
tained at this height throughout 
the winter season. Since February 
10 is considered the opening of 
spring for this region, the north 
side of the banks may be taken 
down at that time. Should a 
dangerous cold spell be predicted, 
the banks can be repaired in a 
comparatively short time. Remov- 
ing the north side of the banks 
first is a very desirable practice, 
as it allows the trunks to become 
accustomed to the direct sunlight 
gradually. When the banks are 
finally removed and obliterated, the 
trunks and framework limbs should 
Fig. 14. Banking with soil is the most receive another treatment with 
Pi oe ees ee young citrus Bordeaux wash to protect them 
from sunburning and to repel 
rabbits. Trees may be protected by this method during the first three 
winters. 


CARE OF CITRUS ORCHARDS DURING THEIR 
FIRST THREE YEARS 


The care of a young citrus orchard is a much less complicated problem 
than that of caring for a bearing orchard, especially an orchard past 
ten years of age. In a young orchard the problems of maintaining satis- 
factory soil moisture and fertility relationships are much simplier than in 
the case of bearing orchards. Insect pests, except ants, are not nearly 
so troublesome in orchards under three years of age. Likewise, diseases 
seldom cause serious damage in young orchards in this region. However, 
one should not put too much reliance in the theory that young orchards 
require very little attention. 


Intercropping in Young Orchards 


The growing of money crops on the land not occupied by the young 
trees is a commonly followed practice. Where the needs of the trees are 
given first consideration, this system of orchard management has its 
advantages. Where proper care is used in selecting the crops, no damage 
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will result to the trees. Beans and potatoes are two short-season crops 
that are ideal for use in orchards, while tomatoes and corn are longer- 
season crops that may be used (Fig. 15). The principal danger in using 
any inter-crop is that the trees may be allowed to suffer for water during 
the harvesting season for the inter-crop, when watering would cause in- 
convenience. However, there is no reason why the trees should not be 
watered as one unit and the inter-crop as an entirely separate unit. 
The fact that inter-cropping may cause the owner of the orchard to observe 
his trees more closely, makes it 
have some advantages over the 
other systems of management. 
Where crops like carrots and beets 
are grown in the orchard, fertilizer 
should be applied to make up for 
the losses due to removal of min- 
erals in such large quantities of 
vegetable matter. After the inter- 
crop has been removed from the 
land and the residue incorporated 


with the soil, there is plenty of Fig. 15. There is no reason why the land 


time in which to grow a soil-im- not occupied by trees should not yield the 

: owner so . Potat bei used 
provne crop that samecsoasons A, as Vis ease, 
crop of Sesbania or cowpeas can 


easily be grown after a crop of potatoes or tomatoes has been harvested. 


Cultivation and Cover Cropping 


Cultivation has for its principal object the destruction of weeds, or 
the incorporation of cover crops with the orchard soil. It is not done for 
the purpose of loosening up the soil and establishing a so-called dust mulch, 
as has often been thought. Shallow cultivation that accomplishes its 
purpose without undue disturbance of the soil in the root zone of the 
trees is best. Deep tillage should not be necessary on soil that is well 
adapted to the production of citrus fruit, and is not likely to help materially 
in overcoming the handicap of an unadapted soil. 

Frequent clean cultivation of the orchard hastens oxidation of the 
organic matter in the soil and may cause excessive vegetative development 
during the first few years of the life of the trees. Since soil temperatures 
during the summer months may range about 90 degrees at a depth of one 
foot on clean cultivated soil, the advantage of having an insulating blanket 
of growing plant material on the soil is obvious. The water requirements 
of the cover-cropped soil may be expected to exceed that of a sun-parched 


area of comparable soil in a clean cultivated grove. 
Importance of Organic Matter 


The maintenance of the organic-matter content of orchard soils is 
probably the most important problem of citrus orchardists, especially those 
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in semi-arid regions where the land must be irrigated. The use of 
cover crops is the most practical means available to Valley growers of 
building up and maintaining the organic-matter content of orchard soils. 
The Valley is blessed with a long growing season and cheap irrigation 
water, and there is no reason why most growers should not incorporate 
one or two crops of vegetable matter per season with the orchard soil. 
One or more of these crops should be a legume, so as to secure the 
added advantage of building up the nitrogen reserve of the soil. 


Kinds of Cover Crops 


There are a number of legumes that may be grown for orchard soil 
improvement (Fig. 16 to 19). Cowpeas and Sesbania are the two most 
popular summer legumes for use 
in orchards in this region, while 
Melilotus indica and hairy vetch are 
the two most popular winter le- 
gumes which could be used, but at 
present seed is slightly more ex- 
pensive than is the case with the 
above-mentioned crops. Pigeon 
peas, Senna, and Crotalaria incana 
have made excellent showings in 
the variety tests with summer 
legumes at the Valley Station. 
Hubam clover, Tangier peas, and 
Hairy Peruvian alfalfa are some 


Fig. 16. Cowpeas are the most widely used very promising winter legumes for 
summer legume for orchard soil improvement. this region (Fig. 19). 


Time of Planting Cover Crops 


Summer legumes may be planted at any time from about March 1 until 
October 1. Cow peas are not as heat-resistant as Sesbania and will produce 
a greater tonnage of green manure if planted toward the early part 
of the season. Early planting will also enable the grower to produce 
two good crops of vines from a single seeding. Sesbania thrives during 
the hottest part of the summer and plantings made at the Valley Station 
as late as July 1 made excellent yields of green manure. Fall (September) 
seeding has also given very good results, but the rate of growth is slower 
than in the case of the summer crop. A planting of Sesbania seeded 
May 1 was five feet tall when it was disked under on June 20. The volunteer 
crop from this early planting had attained a height of five feet when it 
was disked under on September 1. 


Winter legumes should be planted after the soil has cooled off and 


the summer weeds have ceased to grow. This date varies somewhat, 
but November 1 is usually the time to begin planting winter cover crops. 


CITRUS ORCHARD MANAGEMENT IN THE LOWER RIO GRANDE VALLEY 29 
Method of Planting Cover Crops 


Since it is necessary to irrigate cover crops in this region, methods 
of planting must be adapted accordingly. It has been found convenient to 


Fig. 17. Crotalaria incana (left) and Sesbania macrocarpa (right) produce more green manure 
than cowpeas and protect the trees (a grapefruit tree about 5 feet tall, center) from wind. 


list the land between the tree rows into 36-inch rows prior to planting 
the seeds. These listed borders are then “floated” off with a sled with 
6 by 8-inch runners spaced 36 inches apart. The seed are then planted 
at the rate of 5 to 8 pounds per acre on top of the flattened borders. 
A two-row vegetable seeder, attached behind the sled, is a most convenient 
implement for planting the seeds. The number of .borders per “middle” 
will depend upon the size of the trees; however, it is unwise to plant 
anything closer than 6 feet to the young trees. This method of planting 
simplifies the matter of irrigating the orchard, and requires less seed than 
the broadcast method of planting. A cover crop can be grown with less 
water, and fewer weeds will result where this method is followed. 


Time of Incorporating Cover Crops 


Probably the best time for incorporating a cover crop is when it has at- 
tained its maximum vegetative development. However, this will not apply in 
the case of crops like Sesbania macrocarpa, Cassia occidentalis, and Crotalaria 
incana. that may attain a height of 8 or 10 feet (Fig. 19). It us usually 
desirable to disk the crop down when the first seed pods are mature, 
provided a volunteer crop is desired, but this is not an infallible rule. In 
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some cases it may be necessary to postpone the time of incorporation so 
that the soil will be protected from the intense heat of the summer sun. 
It would be well to plant the crop at such time that it or its volunteer 
crop may be allowed to remain 
on the soil during the period when 
the soil is most in need of cover- 
age (July and August). 


Method of Incorporating 
Cover Crops 


At the Valley Station it was 
found practical to use a cover-crop 
disk in making the first trip over 
the standing cover crop. This 
implement will leave a large por- 
tion of the plant matter on top of 
the soil, but this is to be desired. 
The complete incorporation of a 
20- or 80-ton crop of green manure 
with the soil may have an unfavor- 
able effect on the trees, and it is, therefore, best to work the material into 
the soil by degrees. A standard disk may be used for subsequent diskings 
after the cover crop has been thoroughly chopped up by the heavy disk. 
One disking will suffice where a 
volunteer crop is to be grown from 
the seed produced by the first 
crop. 


Fig. 18. Tangier peas offer great promise as 
a winter cover crop for this region. 


Fertilizing Young Orchards 


The virgin soils of the Lower Rio 
Grande Valley are quite fertile and 
do not seem to need commercial 
fertilizers during the first 4 or 
5 years.The wise grower will spend 
his money in growing cover crops 
in his young orchard rather than 
expend it for commercial ferti- 


lizer. Fig. 19. (Cassia occidentialis) (right) and 
On land that has been heavily he'handled with ordinary equipment, but they 
cropped with vegetables before be- furnish much valuable organic matter for soil 
ing planted to orchard, it will prob- pasa Ma 
ably be desirable to use two applications per year of some high-grade 
commercial fertilizers. Standard formulas like 5-15-5, 6-18-6, or 9-27-9 
are Suggested for this purpose. The applications should be made at the 
rate of 1 to 1% pounds per tree per year of age, this amount being divided 


between January and May applications. Where cover crops are grown 
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in the orchard, according to the method previously described, the fertilizer 
may be applied by drilling it between the rows of the cover crop. 

The application of commercial fertilizers should not be depended upon 
to maintain the productive capacity of the soil. A combination of cover 
cropping, fertilization, and the judicious use of water will give much 
better results than a system that does not give due consideration to each 
of these three factors. The maintenance of the organic-matter content 
of the soil is fully as important as the maintenance of soil fertility. Like- 
wise, the maintenance of a favorable physical condition of the soil is 
just as essential as are the other two related factors. 


Irrigation of Young Orchards 


The proper use of irrigation water on the orchard soils of the Lower 
Rio Grande Valley is a subject about which much could be written. The 
irrigation of orchards calls for good judgment on the part of the grove 
owner or manager and no hard and fast rules can be laid down for his 
guidance. The fact has been established that it is better for the trees 
and for the soil to let the soil dry out to a point where further losses 
of moisture will cause the trees to wilt. However, it is not desirable to 
allow actual wilting to occur before irrigation water is applied to the 
soil. Since most of the feeder roots of Valley citrus trees are in the 
first 18 inches of soil, the moisture content of this zone should be used in 
gauging the time for applying irrigation water. After a grower has had 
some experience, he can tell by the “feel” of the soil whether it is nearing 
the wilting point for that particular soil. The appearance of trees located 
in “drouthy” portions of the orchard will also aid the grower in determining 
the water needs of his orchard soil. The main point to be remembered is 
that the grower must use the utmost care in taking the soil samples and 
in arriving at a decision concerning the need for irrigation. There is a 
tendency among growers to believe that orchards can be grown with very 
little water. Where cover crops are grown, the land should receive 
around three acre-inches of water per month as rain, irrigation, or both. 


Pruning Young Citrus Trees 


Many growers believe that young trees require little or no pruning. 
It is an established fact that severe pruning tends to dwarf and retard 
the development of a citrus tree. However, experienced orchardists know 
that under Valley conditions some pruning is required every year after 
the trees have become established. The removal of “suckers” or “water 
sprouts” may be all that is necessary the first season. The real work 
of shaping up the trees, and selecting the framework limbs, comes during 
the second year. This is more a process of weeding out the few undesirable 
limbs than any systematic method of pruning according to a set rule. 
Weak or acute-angle crotches should be avoided and crossing and interfer- 
ing limbs should not be allowed to form the framework of the tree. 
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Very little, if any, pruning should be necessary during the third year. 
Some thinning out of the head and the suppression of “water sprouts” 
is about all the pruning the trees should require. It is a mistake to remove 
more foliage than is necessary, as a large leaf area is essential to the 
attainment of maximum growth. 

All pruning should be done with sharp tools, and the cuts should be 
carefully made to avoid splitting or undue injury to the bark of the 
tree. Avoid leaving “stubs,” as these heal over very slowly and may 
allow decay-producing organisms to invade the inner tissues of the tree. 
Pruning wounds larger than one inch in diameter should be treated with 
some antiseptic, waterproof dressing. Asphaltum paints, grafting wax, 
or a rosin and alcohol mixture make satisfactory wound dressings. Oily 
or corrosive substances should be avoided, as they may kill large areas of 
bark and wood about the treated areas. 


Spraying Young Trees 


Where pect-free nursery stock is used, and where the young orchard 
is not in close proximity to an infested orchard or hedge, there should 
be no real need for spraying during the first and possibly the second 
season. The grove owner should, however, keep a close watch on the 
young trees and should apply an oil emulsion spray during the summer 
period, if he finds that scale insects are damaging the trees. 


Rust mites and red spiders may become sufficiently abundant to cause 
damage to the trees during the early life of the orchard. Spraying with 
lime-sulphur solution (14%%) or dusting with sulphur is an effective 
remedy for these pests. Since dusting is considerably less expensive than 
spraying, although somewhat less effective, it is probably the most 
economical method of keeping young trees free from rust mites and red 
spiders. The sulphur dust should be applied with hand dusters, as a 
power rig wastes a large amount of sulfur when used on small trees. The 
application should be made when the air is still and preferably when the 
plants are wet with dew. The grove owner must exercise considerable 
judgment in timing the applications. 

Descriptions of the principal orchard pests and methods of control are 
discussed in another section of this publication. 


Ant Control in Young Orchards 


Fire ants, and in some cases leaf-cutting ants, are serious pests of 
citrus trees under three years of age. Frequent inspection and prompt 
treatment are the only means of preventing losses due to ants. Repellent 
trunk paints and washes are of doubtful value in combating ants. Many 
citrus trees have been permanently injured by the use of corrosive or 
toxic ant repellents. Piling grass and weeds about the trees and the 
use of paper or veneer trunk protectors encourage ants to nest about 
the trees. 
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The thallium sulphate syrup described in Texas Agricultural Experiment 
Station Bulletin No. 435, is the most effective material for controlling 
these pests. This poison bait is most conveniently used by putting about 
four tablespoonsfuls in a half-pint sealrite carton containing a small wad 
of excelsior. The ants gain access to the poison syrup by coming in 
through a small hole in the side of the container and travelling along 
the excelsior. The bait should be left in place for several days or until the 
nest is exterminated. 


Banking Young Citrus Trees 


Citrus trees may be successfully protected from cold by banking with 
soil around the trunk up until the fourth winter after they are set. At 
that time the lower limbs make banking impracticable. The method of 
banking described previously under the head of “Care of Newly Set 
Trees,” will apply in the case of the older trees. 


THE CARE OF BEARING CITRUS ORCHARDS 


The care and management of a bearing -citrus orchard presents a 
more complicated set of problems than is the case with a young orchard. 
No farm enterprise calls for keener judgment for its successful fruition 
than citrus orchard management. The maintenance of the orchard soil 
in a highly productive condition is one of the principal problems, most of 
the other orchard practices being secondary to it. There are times when 
the control of insect pests and diseases may become a problem of first 
importance, or protection from cold may seem tremendously important at 
certain times. Crops of fruit may be grown on trees that have never 
been sprayed or treated for disease, but it is not likely that marketable 
fruit will be produced on trees growing in a soil that is devoid of organic 
matter, low in fertility, or lacking in soil moisture. 


Cultivation and Cover Cropping 


The present trend in orchard management is decidedly in favor of the 
greater use of cover crops and a marked decrease in the amount of culti- 
vation. During the period when the trees do not fully occupy the land, 
the grove owner should use every effort to build up the organic matter 
reserve of the soil. This can be most efficiently and economically accom- 
plished by the use of one or two green-manure crops each season. Soils 
well supplied with humus, are able to make better use of fertilizers, are 
irrigated with greater ease, and have greater productive capacity than 
soils deficient in humus. 

The kinds of cover crops and the methods of growing and using them, 
as described for young orchards, should be used in the care of bearing 
orchards. Since the presence of a crop on the land interferes with such 
orchard operations as hauling fruit, spraying, and fertilization, it should 
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be grown at a season when it will be least troublesome. Winter cover crops, 
such as Hubam clover or alfalfa are more apt to be troublesome than 
short-season crops like Sesbania, which makes a heavy crop of green 
matter in 6 weeks time. Where the crop is planted on flat, raised borders, 
in orchards under ten years of age, the fruit can be hauled from the 
orchard with little difficulty. The winter cover crop is not apt to be large 
enough to be in the way of wagons and spray rigs before March 1. 

The selection of a 6- or 8-weeks period in which to fit a summer crop 
in between spraying and dusting time should be an easy matter. Because 
they do not make a rank growth, cowpeas are less apt to interfere with 
spraying work than tall-growing crops such as Sesbania and Crotalaria. 


The orchard soil should have some kind of vegetation growing on it 
during the greater part of the year. Grass and weeds may be allowed to 
grow while the land is not being utilized by cover crops. These can 
easily be kept under proper control by the use of a good orchard disk. 
The constant stirring of the soil by cultivation is not essential and may 
do more harm than it does good. Cultivation while too wet will pack 
the soil and may cause “plow sole”. Over-cultivation, especially during the 
summer months, will hasten oxidation of the organic matter and may 
lead to serious plant-food losses by leaching and by erosion. 


Since the orchard soil will be “foul” with plant growth during most 
of the year, a tandem disk is the best implement for orchard cultivation. 
A heavy cover-crop disk is useful in handling heavy crops of Sesbania 
and large weeds, but where only one disk can: be afforded, the standard 
orchard disk with 6-inch spacing of the disks is to be preferred. 

Deep cultivation should be avoided where there is a doubt as to the need 
for it. It has no place in a citrus orchard as a part of the regular 
program. Severe root pruning will dwarf and stunt the trees just as much 
as will severe pruning of the above-ground portion. On soils that are 
poorly adapted to the production of citrus fruits, deep tillage and sub- 
soiling may aid the young trees in their struggle for existence, but such 
soil management is likely to damage bearing trees. 


The Fertilization of Bearing Orchards 


The citrus orchard soils of the Valley are quite fertile, but by no means 
inexhaustible. The removal of annual crops of fruit amounting to many 
tons per acre is bound to deplete the plant food in the soil to the point 
where fertilization will be necessary. The fertilizer experiments with 
grapefruit at the Valley Station have not extended over a sufficient period 
of time to be conclusive (12). The results at the end of the eleventh year, 
after eight annual applications of fertilizer, show that the plats receiving 
the greatest amount of nitrogen have the best trees in the test, both 
from the standpoint of appearance and yield. The evidence of the im- 
portance of nitrogen in the fertilization of orchards is in accord with 
practically all of the work along this line that has been reported in 
recent years. While nitrogen in moderate amounts is beneficial, an over- 
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dose is likely to cause injury to the trees. Applications equivalent to one- 
half pound of sulphate of ammonia per tree per year of age are about right 
for Valley conditions. This amount should be divided about equally 
between the spring and the summer applications. While it is desirable 
to use a quick-acting source of nitrogen for the January application, a 
slowly available organic source may be used for the summer treatment. 
Price is usually the deciding factor in selecting sources of nitrogen, except 
in the case of materials that may be injurious to the trees. Sulphate of 
ammonia is one of the cheapest and most popular nitrogenous fertilizer 
materials being offered for sale at the present time. 


The use of complete fertilizers or, for that matter, the addition of 
elements other than nitrogen is a problem in citrus orchard fertilization 
that has not been fully worked out. To those who believe that complete 
fertilizers will pay them a profit, it is suggested that they use moderate 
amounts (10 to 16 ounces per year of age, annually) of standard fer- 
tilizers like 9-27-9, 6-18-6, or 6-12-6, applied during May or June. To 
those growers who do not feel able to use complete fertilizers, it is sug- 
gested that they invest their money in materials like sulphate of ammonia 
or 16 per cent ammonium phosphate, where they are reasonably sure of 
being compensated by increased yields of fruit, over a period of years. 


Manures of all kinds, gin refuse, and damaged hay may be used in 
building up the fertility of the orchard soils. These bulky, organic ma- 
terials have a low fertilizing value and will not take the place of concen- 
trated nitrogenous fertilizers, unless available in great quantities. Such 
materials should be incorporated with the soil during the late fall or 
early winter and not just prior to the blossoming season. The incorporation 
of large quantities of organic matter with the soil may cause a rather 
marked reaction in the trees. Such a reaction occurring near blossoming 
time is likely to result in a light set of fruit. 


The Irrigation of Bearing Orchards 


It has been estimated that grapefruit trees in full bearing in this region 
will require about 35 inches of water per year for the production of normal 
crops of fruit. In certain parts of California, it has been found that 
satisfactory crops of oranges (together with a cover crop) have been 
produced with as little as 26 inches of water per year where it was 
perfectly distributed throughout the season. Since the annual rainfall 
for the Lower Valley is considerable below the figures recommended, and 
since the rainfall is not evenly distributed, the extra amount of water 
must be supplied by irrigation if maximum crops of fruit are to be pro- 
duced. When one considers that an acre of good grapefruit trees will 
produce 18 to 20 tons of fruit annually, it is not surprising that the water 
requirements of such a crop (3 inches per month) are greater than those 
of some annual crops. Young trees and trees with a light crop of fruit 
will require proportionately less water than large trees which are heavily 
loaded with fruit. 
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Time of Applying Water 


Water should be applied at any time that there is a deficiency of soil 
moisture in the root zone of the trees. It is desirable to have the soil 
“dry out” after each irrigation, but the trees should never be allowed to 
reach the “wilting point” at any season of the year. Trees suffering from 
drouth will be more severely injured by low temperatures than trees in a 
normal state of growth. Irrigation water should be applied in such a 
manner as to induce rather deep penetration. Failure to secure reasonably 
deep penetration (24 inches) of irrigation water will cause shallow rooting 
of the trees. 


There are two periods of the year when the water requirements of the 
trees should not be neglected under any circumstances. During the very 
early spring, when the trees are making the first “flush” of growth and 
are attempting to set a crop of fruit at the same time, it is highly impor- 
tant that soil-moisture conditions be as favorable as it is possible to 
make them. The trees are making a heavy demand on the soil for both 
plant food and water, and any set back may cause them to shed a large 
portion of their crop. The flooding of the soil with cold water at this 
season (February) might chill the soil and drive out the soil air to such an 
extent the trees would react unfavorably. It is, therefore, best to apply 
water during January so that the soil will have an opportunity to readjust 
itself before the new flush of growth and blooming have started. .~Where 
one finds it necessary to apply water during this critical period, it should 
be applied in furrows, so as to leave the soil in a better physical con- 
dition. 

The fruit grows at a rapid rate during the hot summer months, and 
needs an ample supply of soil moisture for its proper development. Where 
summer cover crops are grown in the orchard, the demand on the soil- 
moisture reserve is likely to be heavy. The requirements of the soil for 
water should be carefully considered during this period. When sampling, 
done at a depth of 12 to 18 inches, shows that the soil is drying out, 
irrigation water should be applied. 


Method of Applying Water 


The methods used in applying irrigation water to the orchard soil will 
depend very largely on the lay of the land and the irrigation equipment 
at the disposal of the operator. The grower who has an underground 
pipe line or flume to supply water for irrigating his orchard, has the 
water under his control and can use any one of several methods. Where 
earthen ditches are used in watering the orchard, the grower has to adapt 
his method accordingly. 


Furrow irrigation has been advocated as the best method of applying 
irrigation water to orchard trees. Such a method requires much more 
time for its successful accomplishment than does basin or flood irrigation. 
It also causes the lateral movement of soluble salts in the soil and may 
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lead to the accumulation of harmful concentration in the areas between the 
furrows. Those who use furrow irrigation must anticipate that runs of 
48 to 60 hours’ duration may be required to wet the soil to the proper 
depth. The method resolves itself into the problem of dividing the “head” 
of water so that the water is applied to 20 or 380 rows instead of to 
any 1 or 2 rows at a time. The land in between the tree rows should be 
furrowed out so that there are five or six water furrows spaced about 
30 inches apart. On rolling land, cross furrowing may be necessary to 
slow up the rate of flow in the furrows. 


Basin irrigation is an excellent method for use in watering orchards 
up to the time when crowding becomes a factor. This method is accom- 
plished by cross-bordering the orchard with a ridge maker and then con- 
structing miniature irrigation ditches between each row of trees. The 
gaps made in the cross borders should then be filled in so as to form a 
complete square basin about each tree. The water is then turned in at 
the upper ends of several of the ditches and the basins at the lower end 
filled to the desired depth with water. The metal “lJunas’”’ may then be 
moved farther up the ditches and another set of basins filled. This process 
is repeated until the several rows of basins have been filled. 

This method is more desirable than flooding, because a known amount 
of water is applied to each tree, which is impossible with flooding. Also, 
erosion is confined to the one distribution furrow or ditch between the 
rows of trees. 

Flood irrigation is the most commonly used method in the Valley, but 
is not the most desirable way of watering orchards. It is similar to 
basin irrigation except that a border or levee takes the place of the 
distribution furrow or ditch between the rows of trees. Also, the water is 
admitted into the basins nearest the supply ditch or flumes, and is allowed 
to overflow each succeeding cross border until the end of the run is 
reached. It is a method conducive to sheet erosion and gives an uneven 
distribution of water. The trees nearest the supply ditch or flume in- 
variably receive too much water, while those near the lower end of the 
run may receive less water than they need. Modifications in the system of 
cross bordering may help somewhat in securing a more even distribution 
of water, but at best, the system is more or less a makeshift. 

The skill and judgment shown by the grove manager in the irrigation 
of his orchard may make the difference between success and failure. 
Over-watering will waterlog the soil and kill many of the roots of the 
trees, and may lead to alkali problems. On the other hand, failure to 
use sufficient water may cause the orchard to produce sporadic crops or 
undersized fruit. 


Pruning Bearing Citrus Trees 
Pruning is an important part of the orchard management program. 


There is evidence of over-enthusiasm as well as neglect in regard to this 
orchard practice. Bearing citrus trees require a certain amount of pruning 
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each season. The object of pruning is to maintain the health of the 
trees and to make them conform to certain specifications in regard to 
shape and general conformation that will make it possible to conveniently 
and economically cultivate, irrigate, and spray the trees and harvest the 
fruit. The bulk of the pruning work in Valley citrus orchards consists of 
removing dead, decadent, and broken limbs, and trimming the “skirts” of 
the trees so that few if any leaves and fruits will contact with the soil. 
It may also be necessary to remove an occasional branch that is tending 
to close up the passage way between trees. The fewer leaves that are 
sacrificed to accomplish the purpose of pruning, the better it will be for 
the trees. 

Trees which have been defoliated by cold or by insects may require special 
pruning to keep water sprouts and suckers under control. In some in- 
stances, it may be necessary to reshape suckers to fill in the space left as 
a result of severe cold injury to larger limbs. Such work should be done 
before the suckers have attained a length of three or four feet. The work 
of thinning out the suckers and water sprouts should be done before they 
have attained a length of twelve inches. 


The presence of dead growth in bearing citrus trees is conducive to 
the multiplication of the organism that causes stem-end rot of the fruit. 
While this disease seldom causes serious losses to growers who market 
their fruit in the usual manner, it may become a factor of great importance 
if the fruit is held in storage or shipped for a considerable distance. 
Because dead wood is a menace from the disease standpoint and because 


Fig. 20. The six-year-old grapefruit tree (left) has been pruned so that the lower limbs 
do not touch the ground. The unpruned tree on the right is difficult to spray and cultivate 
and the fruit on the lower limbs is usually not marketable. 


it may lead to the scarring of the fruit, it should be removed. 


The ground under a properly pruned tree should not require any culti- 
vation. The lower limbs will shade the ground to such an extent that 
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weeds will not grow and they will also protect the trunk of the tree from 
damaging cold to some extent (Fig. 20). Where crowding makes it neces- 
sary to prune the lower parts of the trees rather severely so that spray 
rigs, tractors, and other implements of husbandry can be operated in the 
orchard, the owner can proceed with the assurance that not more than 
two crops will be materially reduced by clearing out the “under brush”. 
It is better to do this thinning out rather than have the tractor and 
spray rigs tear off large framework limbs. 


The pruning of frost-damaged trees should be done just as soon as 
the extent of the damage can be determined and follow-up work should be 
done as the need for it arises. The disinfection of any exposed woody 
tissue resulting from cold injury should be done within forty-eight hours 
after the damage occurs. Binding the loose bark in place after the wound 
has been disinfected will hasten the recovery of the tree. 

The optimum time for pruning varies with the kind of pruning. Removal 
of dead and broken limbs, and the supression of water sprouts may be 
done at any time. The heavier pruning work, such as the clearing out of 
“anderbrush” and shaded-out limbs, should preferably be done during a 
period when there is the least amount of ripe fruit on the trees and before 
the young fruit is one inch in diameter. 


The principal point to be remembered in connection with pruning 
citrus trees is to be moderate. Heavy pruning will tend to upset the 
balance between the stored food in the above-ground portion of the trees 
and the mineral nutrients obtained from the soil, and may have a marked 
effect on fruiting. It is certain that heavy pruning will dwarf the tree and 
reduce its bearing capacity. 

Pruning wounds larger than one inch in diameter should be protected 
with an antiseptic, waterproof covering, preferably of a plastic nature. 
In pruning trees that are badly infected with bark diseases, such as 
sealy bark, it is desirable to disinfect the wounds with a mixture of bi- 
chloride of mereury and alcohol (1 to 1000) before applying the water- 
proof covering of Asphaltum paint. 


Spraying Bearing Citrus Orchards 


A prominent California citriculturist recently made the statement that 
the Lower Rio Grande Valley’s most urgent problem in citrus fruit pro- 
duction is one in insect pest control. Vigilance and punctuality are the 
key words to success in combating insect pests and diseases. By close 
adherence to approved methods of pest control, one may avoid many 
costly mistakes. Pest control is probably the most costly of all grove 
operations, with the possible exception of orchard heating. As coverage 
is very important in spraying for the control of insect pests; sufficient 
material should be used to wet all parts of the tree, without undue 
waste. 

The time to spray is when the greatest amount of good can be accom- 
plished and the least amount of injury done to the fruit and trees. Spray- 
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ing with oil emulsion during the blossoming period, for example, is apt 
to cause a light set of fruit and will be ineffective against scale insects. 
It would be much more effective to spray with oil emulsion during the 
late spring or early summer, or as insect activity seems to justify (3). 
Spraying with lime-sulphur solution, on the other hand, should be done 
fairly early in the spring (March) before rust mites have seriously 
damaged the young fruit. Subsequent control of these pests may usually 
be secured by an occasional dusting with sulphur. Orchard inspection 
should be chiefly relied upon in timing the applications rather than guess 
work or a calendar schedule. 


The selection of spray materials for the control of insect pests on 

citrus trees is probably much less important than the time and manner 
of making the applications. There are a number of reliable proprietary 
oil sprays being offered for sale in the Valley. Recently, the perfection 
of tank-mixture method of preparing oil sprays make it practicable for 
the grower to mix his own materials. 
Too much cannot be said about the 
importance of thoroughness in ap- 
plying spray materials; however, 
one may-go to the extreme and 
apply such quantities of material 
that the tree will be injured. It 
requires a_ skillful operator to 
cover an eight-year-old Valley 
grapefruit tree effectively with 12 
gallons of spray material, especi- 
ally when the wind is blowing even 
moderately. 

The control of citrus insect pests 

Fig. ee types of spray guns in common resolves itself into selecting ma- 
seer aati a cee ane, show on left is terials that are thoroughly reliable, 
is used for inside work. and then applying those materials 

at the proper time, according to 
directions, and in a manner that will insure coverage of as much of the 
above-ground part of the trees as practicable without excessive waste. 


INSECT PESTS OF CITRUS AND THEIR CONTROL 
S. W. Crark 


In any newly developed country, it is always noted that as plantings 
are increased and production is intensified, insect pests become of in- 
creasing importance. This is true in the Lower Rio Grande Valley. Old 
pests are becoming more numerous and new pests are making their 
appearance. 


A knowledge of the various insects affecting citrus is indispensable 
to the grower who endeavors to produce quality fruit. 
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The following information on insect pests and their control is based 
largely on experience covering a period of several years in the Valley. 
Publications from other stations and the United States Department of 
Agriculture have been used freely in compiling a portion of this material. 

The dense foliage of the citrus tree and the fact that it is evergreen 
make it particularly difficult to apply sprays to the tree and obtain 
thorough coverage. Since it is imperative that all limbs and leaves of 
the tree be completely covered with a film of the spray, a knowledge of 
spraying technique is of great importance. A power spray rig of suf- 
ficient capacity is a necessity. 

There are a number of factors which influence the success or failure 
of a spraying operation. The most important is the factor of coverage. 
This is the most difficult to control because it depends almost entirely 
on the man doing the actual spraying. Since the denseness of the foliage 
usually keeps the material from penetrating to all parts of the tree when 
the spray operator stands on the outside, it should be remembered that 
the operator who sprays the inside of the tree as well as the outside will 
obtain efficient pest control. In applying the spray, the operator should 
begin on the far side of the tree and work around to the point nearest 
the machine. The second half of the tree should be handled in the same 
manner. The spray should be applied in a systematic manner, separating 
the tree into imaginary sections for this purpose. A steady movement of 
the spray gun should be maintained, that is, the spray gun should not be 
moved rapidly from one section of the tree to the other, but should be 
moved with a steady sweep back and forth so as to cover both sides of the 
leaves (Fig. 21). Successful pest control cannot be obtained unless sufficient 
material is used to thoroughly wet the limbs, fruit, and foliage. A certain 
amount of drip will be observed upon any tree which is being sprayed but 
this is unimportant so long as the amount does not become sufficient to 
constitute a waste of material. 

The scale insects are, as a general rule, the most abundant and 
destructive pests attacking citrus trees in this section; however, the rust 
mite may cause the grower more monetary loss. 


Insects of Major Importance 


California Red Scale 


This is by far the most destructive of the scale insects in this area, 
causing severe damage to leaves, limbs, and fruit of the citrus tree when 
present in abundance. It may cause dropping of fruit or foliage and 
death of limbs and twigs. The insect as observed upon the tree is a 
circular scale of yellowish or reddish color, about 1/16 of an inch in 
diameter (Fig. 22). It may be present on any portion of the tree, but 
is most common on the fruit and leaves. It influences the grade of 
the fruit by damaging the appearance. Interference with the normal 
functions of the tree is another harmful effect which the presence of 
this scale may have upon the tree. 
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The common method of control in use in this area is spraying with oil 
emulsion sprays. The summer season is the most effective time for apply- 
ing these sprays (3). In cases of severe infestations, it is probable that two 
applications of oil spray (May 
and July) will have to be applied 
in order to keep this pest in 
check. In cases of light to mod- 
erate infestations, a single, well- 
timed application should be suf- 
ficient. 


Purple Scale 


This species of scale is well 
distributed over the entire Valley. 
It will be noted upon the fruit 
and the inside limbs and twigs, 
and usually is very prevalent up- 
on the lower leaves or the “skirts” 
of the trees (Fig. 23), particu- 
larly if these leaves touch or are 
close to the ground. The scale 
itself is elongated, oyster-shaped; 
and may be purplish or brownish 
in color. It varies from 1/16 to 
3/32 inches in length. 

This scale causes more damage 
to citrus in this section than is 
generally supposed. It not only 


Fig. 22. California Red Scale showing all reduces the vitality of the tree 
stages of growth, on Euonymus leaf (slightly and affects the appearance of the 
enlarged). This is the most important scale A x 
insect affecting citrus in the Lower Valley. fruit, but, in extreme cases, may 


kill the host. The killing of in- 
side limbs and twigs by this pest is quite common. 

The control of this pest consists of spraying the trees thoroughly with 
a reliable brand of oil emulsion. It has been repeatedly observed that 
applications of oil sprays applied early in the oil-spraying season (May) 
give much better control of this scale than sprays which may be applied 
during the latter part of the oil-spraying season. Winter spraying is 
apparently of no benefit in the control of this insect. 


Rust Mite 


The citrus rust mite is one of the more important pests of citrus. It 
probably surpasses any of the other citrus pests in amount of damage done 
to the fruit. 

The rust mite is an extremely small mite, not visible to the naked eye. 
They can readily be observed with an ordinary hand lens, a necessary 
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part of the growers equipment. The mite is yellowish in color and more 
or less wedge-shaped in body conformation, and may be noted upon the 
fruit, leaves, and twigs. The rust mite possesses piercing-type mouth- 
parts, and gets its food by puncturing the cells of the rind of the fruit 
and sucking the juices therefrom. This injury causes these cells to collapse 
and die. In most cases, these cells turn dark and this results in the 
characteristic russeting. When severe damage occurs on young fruit, 
particularly grapefruit, a condition known as “buckskin” or “sharkskin” 
may develop. 

Russeting causes the fruit to be placed in a lower grade. It has been 
shown that fruit which has received rust-mite damage is, on the average 
one size smaller than bright fruit. Also fruit injured by rust mite 
loses its water content more rapidly, sunburns easily, and when picked 
and placed in transit, breaks down 
from decay much more rapidly than 
uninjured fruit (16). 


Control measures consist of 
spraying or dusting with sulfur or 
sulfur compounds. For spraying, 
lime-sulfur or wettable sulfurs are 
used. Liquid lime-sulfur should be 
used at a strength of 1% per cent. 
Dry lime-sulfur should be used at 
the rate of 6 pounds of dry powder 
to 100 gallons of water. For the 
spring application, the liquid lime- 
sulfur may be used at 2 per cent 
strength with safety and the dry 
lime sulfur at the rate of 8 pounds 
per 100 gallons of water. No 
spreader need be added to these 
sprays. Wettable sulfurs, which are 
sulfurs treated so they will mix 
with water, should be used at 
the strength recommended by the 
manufacturer. Usually this is 5 
to 6 pounds per 100 gallons of 
water. Sulfur dust should be used, 
in a sufficient quantity to cover all}; 
portions of the tree with a film\ 
of the dust. In dusting with sulfur, 
it is well to remember that a still, 
hot (at least 75°F.) day is essential for best results. 


Fig. 28. Purple scale on grapefruit leaf 


Fire Ants 


The fire ant is one of the more serious pests of young citrus trees in 
the Lower Rio Grande Valley. The ants build their nests at the bases of 
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the trees and feed upon the bark and tender branches (Fig. 24). Often- 
times the ants will completely girdle the tree and cause its death. 

The fire ant is a small ant, 1 to 3 millimeters long. The winged forms 
may be somewhat larger. The color of the workers is pale-yellowish 
or reddish with blackish abdomen. When not studied closely, they appear 
to be reddish in color. 

Where fire-ant nests are away from the trunk of the tree they should 


Fig. 24. Fire ants are capable of inflicting severe injury to young citrus trees. 


be treated with calcium cyanide. Where nests are close to the base 
thallium sulphate syrup should be used. The formula for preparation of this 
bait is as follows: 


Water .- ee panes 
Uhallinmysulp hates. a ee Oe OTINGeS 
Sugar 5 eee. ee OL DOUnIS 
Honey - Seas oa eee gy eee duh ee Ye pound 


Dissolve the thallium sulphate in the four and one-half pints of water. 
This may be boiled to accomplish the purpose. The boiling should be 
done in the open air. After the poison is in solution, add the sugar 
and honey and stir until the sugar is dissolved. Add enough water to 
bring the total to one gallon. Do not use zinc or galvanized vessels. 

Cut a piece of sponge to fit the container to be used and soak the sponge 
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thoroughly in water, squeeze the sponge dry, place in the container, and 
pour at least four tablespoonfuls of the poisoned bait over it. The bait 
is then ready for use. Non-resinous excelsior may be used instead of 
the sponge and is to be preferred because of its cheapness. One-half 
pint ice cream containers have been found to be satisfactory. 

Place the box containing the poisoned bait in the center of the nest 
and tap lightly with the finger until the ants emerge and climb up the 
bait box. Where the nest is very large, two bait boxes should be used. 
Control should not be expected in less than four days. 

After the ants are killed, the trunk of the trees should be scraped free 
of mud and gum and painted with Bordeaux paste. The Bordeaux paste 
should be prepared with dry Bordeaux and water, being mixed to the con- 
sistency of house paint. The boxes may be refilled and used again. 
Dirt which has been plastered over the opening should be removed. 


Caution 


Thallium sulphate is very poisonous and is without taste, smell, or other 
warning property. The preparation of syrups containing this material 
should be entrusted only to persons who understand its dangerous qualities 
and will exercise extreme care in handling it. As the fumes of thallium 
sulphate are poisonous when breathed, do not prepare the poison bait 
indoors. The poison may be absorbed through the skin, and rubber 
gloves should be used in all handling of this material. Do not place this 
bait where children, irresponsible persons, or domestic animals will have 
access to it. 

Antidote: Call a physician. Induce vomiting by inserting finger in throat 
or by use of emetics, such as mustard or salt in warm water. After the 
stomach has been emptied, the patient should take Epson or Glauber 
salts; milk of magnesia is also recommended. 


Success in controlling fire ants feeding upon citrus trees, depends upon 
several factors. The most important of these is the necessity of fre- 
quent inspections of the grove and immediate treatment of the nests as 
they are located. 

For more detailed information on the control of fire ants, the reader 
is referred to Bulletin 435 of this Station, “The Control of Fire Ants 
in the Lower Rio Grande Valley.” 


Chaff Scale 


This scale is quite prevalent in the western section of the Valley, 
particularly in the Mission territory, where it becomes abundant enough, 
at times, to be a serious factor. This scale is apparently not so damag- 
ing to citrus as the red and the purple scales, but the presence of the 
scales on the fruit presents a serious problem to the packing-house manager, 
in that they are very difficult to remove from the fruit. 

As the name indicates, this species presents a chaff-like appearance 
upon the limbs, leaves, and fruit (Fig. 25). They are irregular, more 
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or less circular, thin, gray, or brownish-gray scales. The adult female 
beneath the scale is purplish in color. They have a tendency to pile 
up and overlap each other, due to the strong aversion which the crawlers 
have to intense light. 

| The control measures for this 
pest are the same as recom- 
mended for red and purple scales. 
Here again the early spraying 
(May) seems to have a particular 
place in the pest control program 
of the orchardist who has an in- 
festation of this insect in his 
grove. 


Red Spiders 


There are a number of different 
red spiders which attack citrus 
trees in the citrus-producing area 
of the United States. In this sec- 
tion the most abundant is scien- 


tifically known as ParatetranychuS 


“'pilosus var. citri McG. This species 
~ is called the citrus red spider. 
The citrus red spider is a 
minute mite, about 1/50 of an 
Fig. 25. Chaff Scale on grapefruit leaf. This inch in length. There is some 
scale is difficult to remove from the fruit. variation in color but the ma- 
jority of the mites are a deep cardinal red. They can be seen with the 
unaided eye as they move freely upon the upper surface of the leaves; 
however, it is much better to rely on the use of a hand lens to determine 
their presence or absence. They 
spin light webs over the surface of 
the leaves, causing the character- 
istic grayish, dusty color which is 
readily noted in cases of severe in- 
festations of these mites. The eggs 
are laid upon the surface of the 
leaf and are held in place by webs 
of the mite. The adult mites live 
30 to 40 days and complete a life 
cycle in 4 to 6 weeks in the sum- 
mer season. During the fall and 
spring seasons the life cycle is Fig. 26. Red spider injury in top of aged 
grapefruit tree. This type of injury is more 
somewhat longer. likely to occur during the fall season. 
The citrus red spider feeds upon 


the leaves, twigs, and fruit. The principal damage is caused by piercing 
the epidermis of the leaves and extracting the juices, causing first a 
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yellowing and finally a dropping of the leaves (Fig. 26). A characteristic 
of the red spider damage is the dropping of a portion of the leaf, leaving 
the winged petiole attached to the twig. After dropping of the leaves, the 
twigs may die back for some distances. Trees which have been severely 
injured do not mature a normal crop of fruit that year. There is some 
evidence that severe injury by red spiders in a grove in the fall will 
interfere with the set of fruit the following spring. 

Red spiders and rust mites are usually found closely associated upon 
the citrus trees and control measures applied for one will also control 
the other. 

Insects of Minor Importance 


Long or Glover’s Scale 


This scale insect somewhat resembles the purple scale, but is readily 
distinguished by its paler color and 
much narrower scale covering 
(Fig. 27). It occurs in this area 
closely associated with purple scale. 
It is not as abundant as purple 
scale and is probably not a serious 
factor in citrus production except 
in isolated cases. 

The control measures for this 
insect are the same as for purple 
seale. 


Cottony Cushion Scale 


This scale is noticed most often 
upon young citrus trees in this 
section; however, it may be noted 
at times upon aged trees. This 
species occurs only occasionally in 
abundance, usually in isolated lo- 
cations, and cannot be considered 
a major pest at the present time. 
Rarely is this insect seen infesting 
all trees in a block. Usually only a 
tree here and there will be infested. 


The mature females of this 
species are grayish or brownish in 
color. When the egg-laying period 
arrives, the female forms a cottony 
mass in which the eggs are laid 


Fig. 27. Long scale on grapefruit leaf. This 
. fs a scale becomes active earlier than red scale; 
(Fig. 28). This mass is fluted, giv- May spraying is important for control of 


ing rise to the name “fluted scale” 10% scale. 


by which this insect is sometimes called. The adults are usually found on 
the trunk, twigs, and limbs. The young frequent the leaves and usually 
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locate along the midrib. Ants carry these insects from tree to tree, and 
measures as outlined under “Fire Ants” should be used for control of the 
ants. The scale insect gives off a sweet secretion that attracts the 
ants. This secretion falls down on the limbs and twigs of the tree, and 
a black fungus grows upon it, giv- 
ing the tree a blackish, sooty ap- 
pearance; hence the name “sooty 
mold.” 

This pest is one of the most dif- 
ficult of our scale insects to con- 
trol by spraying methods. For this 
reason it is dreaded more than 
some of the other species. Control 
that is partially successful consists 
of spraying the infested trees with 
a 2 per cent solution of oil emul- 
sion and repeating the application 
in 10 days to 2 weeks. The repeti- 
tion of the spraying is necessary 
because the cottony egg mass is im- 
pervious to moisture and the eggs 
are not killed; therefore, it is neces- 

Fig. 28. Cottony cushion scale on Pitto- sary to wait 10 days for the eggs to 
sporum. The Australian lady beetle effectively A 
rids citrus trees of this pest. hatch and then kill the young scale 

with the second spraying. 

The only permanent and really satisfactory method of controlling this 
insect is to introduce the Australian lady beetle. The lady beetle feeds 
upon the adult and young cottony cushion scales. These insects breed 
faster than the cottony cushion scale and can eliminate an infestation in 
a relatively short time. 


Soft Brown Scale 


This scale, like cottony cushion scale, gives off a secretion upon which 
a black fungus grows. In severe infestations, this enables the grower 
to locate the infested trees very readily. This insect is commonly a pest 
of young citrus and is very seldom noted upon aged trees. Trees one 
to three years old are most severely infected. While the scale itself 
does not damage the tree severely, the presence of the fungus growing on 
the “honey dew” interferes to some extent with the normal functions of 
the plant. 

The full-grown female is oval in outline, rather large (up to one-sixth 
of an inch long), and dark brown, in color (Fig. 29). 

This scale is rather heavily parasitized in this section, but occasionally 
an outbreak may occur in a particular grove which necessitates control 
measures. This pest may be easily controlled by spraying thoroughly 
with an oil emulsion spray. The oil spray will also remove the “sooty 
mold” from the tree. 
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Miscellaneous 


While the insects covered in this section are the most important pests 
in the Valley, there are a number of others which may, in occasional years, 
become serious pests. They include aphids, pumpkin bugs, orange dog 
caterpillars, leaf-footed plant bugs, and several others. 


Although there are a number of insect pests which 
are extremely serious in other citrus-producing sec- 
tions, many of them are, as yet, not prevalent in 
this area. Some of these are very serious pests of 
citrus and extreme care should be exercised to 
prevent possible introduction of these species. The 
whiteflies of citrus, which do extensive damage in 
Florida, are not known in this section. Black scale, 
although it is present in this locality, has not 
spread to citrus. This species of scale is one of 
California’s most dreaded insects. Neither the citrus 
thrips nor the citrophilus mealybug have ever been 
found here. 

Success in efficiently controlling insect pests of 
citrus trees depends upon several factors. Frequency 
of inspections of th2 orchard, ability to recognize 
the various pests, ability to estimate the chances 
that a pest will do damage to the trees before control 
measures can be applied, knowledge of the various 
control measures to be used for the various pests, 
and ability to apply the control measures in an 
efficient manner are all a necessary part of the 
grower’s “equipment”. The extent to which the 
grower masters the points mentioned, other factors 
being favorable, will determine to a large degree 
his success or failure as a grower of quality fruit. 


DISEASES OF BEARING CITRUS TREES 


Fig. 29. Soft brown 
seal limb of citrus. 
Fortunately, the Valley seems to be favored from Nha Reale Eiod rE 


the standpoint of the prevalence of diseases that ime from activity of 
this insect interferes 


may weaken or destroy citrus trees, or cause the with normal functions 


loss of a portion of the crop. It is important to  °* the tee. 


treat diseases that affect citrus trees early in their stage of development 
or serious damage is likely to result. At all times, the grower should 
keep a close watch for disease. All diseased trees that are found should 
be treated according to some approved method just as soon as practicable. 
Directions for treating diseased trees should be followed very carefully 
or the treatment may prove worse than the disease. Many good trees are 
killed every year by growers using improper methods of treatment. 
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Gummosis 


Gum diseases are probably the most prevalent and troublesome of the 
diseases affecting citrus trees in this region. Work conducted in connec- 
tion with the control of this disease indicates that gummosis may be 
controlled in a satisfactory manner, provided it is discovered and treated 
in time (7). The exact nature of gum diseases is imperfectly understood. 
The method of treatment that has been most generally followed is to 
gouge out the diseased tissue and then paint the wound with some 
antiseptic dressing like Bordeaux wash. The thoroughness of the surgical 
treatment is more important than the wound dressing used. This method 
of treatment is useful only in treating trees where the disease is localized. 


Scaly Bark 


Scaly bark is a disease that is characterized by a “scaling” or peeling 
back of the bark of the trunk or limbs of citrus trees, usually with no 
evidence of gumming. Prevention is the best means of combating this 
disease. In the Valley it is probably being spread by careless growers 
who allow fruit pickers to climb about in the trees. When an infected 
trunk or limb is discovered, it should be treated promptly. The method 
of treatment consists of scraping (not gouging) away the bark over and 
near the lesion of the disease. The wound should be sterilized with 
a one per cent solution of potassium permangenate and later covered with 
Bordeaux wash. Retreatment may be necessary after a few weeks have 
elapsed. 


Chlorosis 


Chlorosis is an abnormal condition of citrus trees that may be caused 
by any one of a number of soil conditions or by conditions within the 
tree itself. Waterlogging, alkali, certain soil deficiencies, and root-stock 
troubles are all conditions conducive to yellowing of the foliage of citrus 
trees. The occurrence of chlorosis in an orchard should warn the owner 
that he must investigate conditions to find out the underlying cause of this 
abnormal foliage coloration and act accordingly. 


Stem End Rot 


Stem-end rot, during certain seasons, has caused rather serious losses 
to Valley growers. The disease, as it affects the fruit, is the principal 
concern of the grower. The presence of dead wood in the trees may have 
a direct bearing on the loss of fruit due to stem-end rot, as has been men- 
tioned in the section of this publication in regard to pruning, and should 
therefore be removed. 


There are a number of other diseases that may affect citrus trees in 
the Rio Grande Valley, but they are generally unimportant. Diseases 
like sour scab may cause considerable damage during certain seasons on 
especially susceptible plants. At this time, it is not deemed wise to 
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suggest any general spray program for the control of plant diseases on 
citrus trees of this region, with the possible exception of the combination 
lime-sulfur spray recommended for the control of rust mites. 


Bordeaux Wash 


This material may be prepared by adding water to commercial Bordeaux 
powder, but is more cheaply prepared by adding a concentrated solution 
(2 pounds to 1 gallon) of lime to 1 gallon of water in) which 1 pound of 
bluestone (copper sulphate) has been dissolved. The sticking qualities of 
this mixture can be greatly increased by adding about 4 ounces of calcium 
caseinate to each 2-gallon lot of wash. 


PROTECTING BEARING ORCHARDS FROM WIND 


The wind movement in the Lower Rio Grande Valley is somewhat ex- 
cessive, especially during certain seasons. The importance of windbreaks 
in establishing young orchards has 
already been discussed. Wind may 
cause a distortion of the foliage 
on the windward side of the trees 
and, in extreme cases, may cause 
the young trees to have a one-sided 
appearance (Fig. 30). The occur- 
rence of desiccating winds during 
the blossoming and fruit-setting 
period may result in a short fruit 
crop. Later on in the season, wind 
may cause mechanical injuries to 
the fruit that will render it unfit 
for sale. Much of the injury that 
has been attributed to thrips is 
in reality leaf chafing, caused by Fig. 30. Wind causes trees to have a one- 
wind. Dust carried by the wind may sided appearance. Wind breaks are used to 
also cause marked injury to trees ie a oat sae 8 
along the margins of the orchard and is usually accompanied by severe 
scale infestations. 


A permanent windbreak along the margins of the orchard is usually 
worth all the space it occupies and the plant food and water of which 
it robs the trees. Without a windbreak, the outer rows of trees seldom 
produce normal crops of fruit, and the fruit so produced is usually un- 
saleable. 

Hardy Australian Pine (Fig. 31), Algerian Eucalyptus, or Palms inter- 
planted with Athel are windbreak plants suggested for use in this 
region. 
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ORCHARD HEATING 


The protection of bearing orchards and fruit crops from low tempera- 
tures is a problem of considerable importance. The nature of the cold 
spells which periodically visit the Valley are such that methods used 
in California are not strictly applicable in this region. Excessive wind 


Fig. 81. Hardy Australian Pine is a promising windbreak plant for this region. 


movement during the period when the temperature is at a dangerously 
fow level, makes economical heating of the orchards rather impracticable. 
Orchard heating is probably a desirable part of the orchard program for 
those grove owners who have the necessary capital, and who have the 
experience necessary for effective orchard heating. To those who are not 
able to equip their orchards properly for efficient heating, the results are 
apt to be disappointing. No part of citrus orchard management requires 


keener judgment to avoid needless expenditure of money than does orchard 
heating. 


The present status of the citrus fruit industry in this region would 
seem to indicate that the cold-hazard is not too great for the economical 
production of citrus fruits in the Lower Rio Grande Valley. 
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MARKETING CITRUS FRUIT 


Most of the citrus fruit grown in the Valley is “handled on account” 
and the grower does not have to bother with harvesting, hauling, cleaning, 
and packing the fruit. Many growers deal with marketing organizations 
that perform the above-mentioned services and, in addition, sell the fruit 
for them. The amount charged for such service varies with the different 
organizations. The grower may receive exactly what his fruit brought, 
less the deductions agreed upon for picking, hauling, packing, and selling. 
In this case, the fruit is handled at his risk and is his fruit until it is 
disposed of and all bills paid. 


In the past, it has been possible for growers to sell their fruit to cash 
buyers, who bought the fruit on the trees at a stipulated price per 
pound. With increasing supplies of fruit, it has not been necessary for 
the buyers and shippers to take this risk, and in recent years, most of 
the fruit has been handled “for the grower’s account.” One should, 
therefore, not count on being able to dispose of any great volume of 
fruit by sale in the orchard. 


Some growers choose to pick, wash, pack, and sell their own fruit. 
For those growers who specialize in novelty fruits like tangelos, Temple 
oranges, tangerines, pink grapefruit, lemons or limes, such a method may 
‘tbe the best way of disposing of the crop. In this case, one should be 
certain that he is qualified to handle such a project before it is initiated. 


STORAGE OF CITRUS FRUITS 


The rapid expansion of the citrus industry in the lower Rio Grande 
Valley has created a considerable amount of interest in methods of hold- 
ing the fruit in storage so as to prolong the period of consumption for 
Valley fruit. Experiments conducted by the Valley Station show that 
citrus fruit can be successfully held in cold storage. It was found that 
Valencia oranges hold up unusually well in cold storage. Grapefruit 
were found to be more susceptible to physiological storage diseases such as 
“pitting” and “scald”. The conditions under which the fruit grew had 
a decided effect on the keeping quality of the stored fruit. Also, it 
was found that carefully handled fruit that was unwashed or unbrushed 
kept better than commercially wrapped and packed fruit. 


Fruit for home use may be held for a period of 30 days or more by 
wrapping the fruit in paper (preferably light weight waxed paper), and 
holding it at ordinary house temperatures. 


Grapefruit to be held in cold storage must be handled carefully and 
should be kept at temperatures between 45° and 50°F. rather than at 
lower temperatures. 


The results of experiments in storing Valley citrus fruits have been 
published in Texas Station Bulletin 446. 
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CALENDAR OF ORCHARD MANAGEMENT 


The following calendar of orchard management has been prepared to 
serve as a reminder to grove owners. It is assumed that each grower 
will learn the best practices in pruning, cultivating, irrigating, and apply- 
ing spray materials, so that these operations will be done in the most 
efficient manner possible. The judgment displayed by the grower in timing 
his various grove operations will have a large influence on the net profits 
he will realize. Delays are likely to be costly, especially in disease and 
pest control work, and in the use of water. 


January 


Young non-bearing orchards will require little attention this month. 

In older orchards, quick-acting, nitrogenous fertilizers like nitrate of 
soda, sulphate of ammonia, or their equivalent, should be applied before 
the blossoming period. Use % to 34 pound per year of age. The main- 
tenance of satisfactory soil-moisture conditions is very important during 
the fruit-setting period. Be certain that there is an abundance of soil 
moisture and available nitrogen during this critical stage of development. 

Pruning work may be done on trees from which the fruit has been 
harvested. 

February 

Remove the north sides of banks about the trunks of young trees about 
February 20th. 

Furrow-irrigate orchard if additional soil moisture is needed while trees 
are in bloom. 

Continue pruning work. 

March 

Remove banks of soil from trunks of young trees. Paint trunks with 
Bordeaux wash. 

Spray all citrus trees with lime-sulfur solution (2 per cent of 32° Baume 
concentrate or equivalent). To accomplish the greatest amount of good, 
this material should be applied during the period from the time three- 
fourths of the petals have fallen up to the time the fruit is three-fourths 
of an inch in diameter. 

Check soil-moisture conditions and irrigate if there is a need to do so. 

April 

Winter cover crops may be disked down this month. Summer legumes 
may be planted during April, but it is usually more desirable to delay 
the planting. 

Pruning work should be completed this month. 

May 

Trees should not be allowed to suffer for water during this period of 
rapid development of the fruit. Complete fertilizer (9-27-9) or its equi- 
valent) may be applied at the rate of 34 pound per year of age. This 


application should be made about the time the cover crop is disked down 
(late April or early May). 
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Trees should be thoroughly sprayed with some reliable oil spray if 
seale insects are infesting the young fruits. 
Inspect trees for trunk and limb diseases, such as gummosis and scaly 
bark. Treat diseased trees promptly. 
Cowpeas planted at this time will be ready to be disked down before the 
July spraying. 
June 


Rust mites are likely to be abundant in the orchard if the May spray- 
ing was omitted. Sulfur in some form should be applied if mites are 
present. 

Fire ants frequently damage young citrus trees during this period. 
Frequent inspection and prompt action are necessary if injury is to be 
avoided. 

July 


Citrus trees are quite likely to need irrigation water this month, especially 
if a summer cover crop is being grown on the land. Four to five acre- 
inches of water will be required during this period. 

Spray the trees with some reliable oil spray. It is usually an unsafe 
policy to allow the month of July to pass without using control measures 
against scale insects. 

_ Sesbania planted about July 1 will protect the soil from the intense 
heat of the summer sun and afford some protection from wind. 


August 

Sulfur in some form for the control of rust mites should be applied 
during August, especially if the July application of oil spray was omitted. 

The orchard soil should be wet to a depth of about 24 inches during 
the early part of this month; additional water should be applied if soil 
moisture conditions indicate the need for it. 

Inspect orchards at least once each week, looking carefully for symptoms 
of disease and for ant injury to young trees. 


September 
Disk down summer cover crop. 
Orchards usually require the minimum amount of attention during ~ 
September, but under abnormal conditions there may be an urgent need 
for pest control and for irrigation. 


October 
Rust mites and red spiders are likely to be abundant during this 
period and should be controlled before they have damaged the fruit or 
trees. 
Apply water if the fall rainfall was less than 3 inches per month. 
November 
This is the month for planting winter cover crops, such as Huban clover, 
Melilotus indica, or Tangier peas. Plant in 18-inch rows on low, flat beds; 
use furrow irrigation. 
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December 


Orchards may need irrigation water, especially if the fruit crop is to 


be held on the trees during the winter months. 


Young trees should be banked for winter during the early part of this 


month. 


15. 


16. 


* * * * * 


Frequent grove inspection will enable the owner to know what 
is going on in his orchard and should enable him to plan his 
orchard management program intelligently. 
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ABSTRACTS OF BULLETINS 442-473, CIRCULARS 61-66, 
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A. D. JACKSON 
Chief, Division of Publications 


These abstracts of the bulletins, circulars, Director’s Annual Report, the 
soil survey reports, and the scientific articles published by or in cooperation 
with the Texas Agricultural Experiment Station during the year 1932 are 
comments which may in some cases carry the desired information on the 
subject treated or may serve to cause the reader to request the publication 
for more thorough study. This publication is sent to the entire mailing 
list of more than 75,000 names and is the only publication of the Station 
mailed to all names on the list. Those desiring any of these publications or 
any of the publications listed at the end of this circular should make 
request for them to the Texas Agricultural Experiment Station, College 
Station, Texas. 

The edition of each bulletin or circular is limited to the estimated 
number that will likely be requested by those interested in the particular 
subject treated. When a new publication has been printed, efforts are 
made to acquaint the public through press announcements and other forms 
of publicity. All publications are free and will be sent on request as long 
as the supply is sufficient. An attempt is made to keep some of the 
bulletins to be loaned after the supply for distribution becomes exhausted. 

Abstracts of the scientific articles make references to the publication 
in which they may be found and in general the publication carrying the 
article should be consulted for an examination of the article. The Station 
usually secures a small number of reprints of these articles which will be 
sent when available to those requesting them. The articles are technical 
in character and are intended primarily for the specialist. 

The popular articles listed are not available at this office. Reference 
should be made to libraries or request may be made to the publishers 
for copies of their journals carrying the articles. 


BULLETINS 


Bulletin No. 442, March, 1932—Relations of Buffer Capacity for Acids to 
Basicity and Exchangeable Bases of the Soil, by G. S. Fraps 
and J. F. Fudge. 

The buffer capacity of a soil for acids is measured by the quantity 
of acids required to attain a given degree of acidity or to change the 
degree of acidity to a given extent. It is of both practical and scien- 
tific importance, in that it measures the resistance of the soil to 
acidifying agencies. Methods of measuring buffer capacity are studied 
in this Bulletin, together with the relation of the buffer capacity to 
the carbonates, to exchangeable bases, and to other properties of the 
soil. If unsuitable methods are used, the mixtures of soil may be 
acid even though undecomposed carbonates remain. The adequate 
expression of the buffer capacity of soil required the construction of 
a curve, or statement of the total buffer capacity to a definite 
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degree of acidity (pH) and of the specific buffer capacity between 
pairs of pH values. The addition of soluble salts to an acid soil may 
increase its acidity; washing out soluble salts may decrease its acidity. 
The lime-requirement methods of Veitch and of Jones recovered 
approximately the net quantity of acid added to the soil, but the 
method of Hopkins recovered only a small proportion of it. The ex- 
changeable hydrogen corresponds to the net acid on some soils treated 
with acid, but with other soils is decidedly lower than the net acid, 
which indicates removal of base from other compounds besides the 
exchange complex. The total exchange capacity of the soil was not 
changed by the treatments of acid to estimate buffer capacity or 
acid consumed. 

Treatment with acid measures only approximately the exchangeable 
bases in the soil, since the net acid consumed by the acid-consumed 
process represents 86 per cent of the base in the exchange complex, 
and that by the Kappen method, 81 per cent. The percentage of 
exchangeable hydrogen varies with different soils at the same degree 
of acidity (pH) produced by treatment with acid. The base-exchange 
complex appears to consist of several compounds. The bases dissolved 
from the soil by dilute acids come from the carbonates, the base- 
exchange complex, and other compounds. The percentage taken from 
the base-exchange complex depends upon the degree of acidity (pH) 
and the nature and amount of the exchange compounds present. 

The basicity of liming materials containing silicates or phosphates 
can be estimated by the method for buffer capacity. Direct solution 
in acid is likely to give excessively high results on such materials. 


Bulletin No. 443, March, 1932—Chemical Composition of Soils of Northwest 
and West Central Texas, by G. S. Fraps. 

This bulletin contains analyses of various types of soils from 49 
counties in Northwest and West-Central Texas. Tables interpreting 
the results are given. Methods for maintaining soil fertility are 
outlined, and the terms used are explained. The results show the 
fundamental basis of the soil fertility of the various types of soil, 
indicate their weakness of strength, and the probable deficiencies that 
may arise under continued cultivation. Some saline spots occur in 
the area, the salts being chiefly sodium chloride or common salt, with 
some sodium sulphate, magnesium sulphate, and magnesium chloride. 
The soils are fairly well supplied with nitrogen and phosphoric acid, 
and are very well supplied with potash and lime. Nitrogen is the 
element likely to become deficient first under continued cultivation, 
and phosphoric acid may become deficient on certain soils. The use 
of fertilizers is not advised at present on general farm crops, though 
their use may be advisable on alfalfa or fruit or vegetable crops, 
especially where grown under irrigation. 


Bulletin No. 444, March, 1932—Economic Phases of the Mohair Industry in 
Texas, by T. R. Hamilton. 

According to this publication, prices of mohair fluctuate widely 
from year to year but indicate no significant seasonal movement. 
Margin’s between producers’ price and the price at Boston are like- 
wise extremely variable. 

Prices also show a response to the production cycle and general 
business conditions. During a period of high production over several 
years, prices tend to move downward, and conversely when production 
is low over a period of years, prices tend to move upward. 

Trends of production in foreign countries show an upward tendency. 
The United States is still on an import basis, although recent imports 
have shown a decided decline. During the period 1923-30 imports 


ABSTRACTS OF BULLETINS 442-473 AND CIRCULARS 61-66 5 


averaged 29 per cent of domestic production, ranging from 75 per 
cent in 1926 to 7 per cent in 1930. 

If the trend of production for the past five years were to continue, 
by 1986 the United States would be producing about 24 million pounds. 
In order to consume this amount, we should have to increase our 
per capita consumption about 25 per cent over the average for the 
past few years, which seems unlikely. 


Bulletin No. 445, April, 1932—The Composition and Fertilizing Value of 
Sewage Sludge, by G. S. Fraps. 

Sewage sludge is a by-product from the purification of the sewage 
at several hundred towns and cities of Texas. Two types of sewage 
sludge are produced: the digested sludge and the activated sludge. 
Digested sludge is the sludge produced from the sewage of most of 
the towns and cities in Texas, while activated sludge is produced by 
only one or two. Digested sludge is low in plant food, containing, 
on the average, 1.9 per cent nitrogen, 1.6 per cent total phosphoric 
acid, and 0.2 per cent potash, in the dried condition. The results of 
a number of pot experiments here reported indicate that the nitrogen 
of digested sludge has an availability of about half the availability of 
the nitrogen of cottonseed meal. Dried digested sludge closely re- 
sembles farmyard manure in composition. It has sufficient plant 
food, of sufficient availability, to justify its use in a manner similar 
to that of ordinary farm manure. Digested sludge may be utilized 
by farmers who live near enough to sewage disposal plants to be 
able to haul it away to advantage. 

Dried activated sludge contains about 5 per cent nitrogen and 2 per 
cent available phosphoric acid. The nitrogen of activated sludge has 
a good availability to crops, about equal to that of cottonseed meal, 
and it also passes the chemical tests for activity. Dried activated 
sludge has about 70 per cent of the fertilizing value of cottonseed meal, 
and it can be used as a fertilizer in the same way as cottonseed 
meal, either alone or mixed with other materials. 


Bulletin No. 446, April, 1932—-Storage Experiments with Texas Citrus Fruit, 
. H. Friend and Walter J. Bach. 

During the season of 1930-31, experiments were initiated to determine 
the most favorable condition for holding Texas citrus fruit in cold 
storage. 

Pitting, scald, and stem-rot are the principal causes of loss in the 
cold storage of Texas citrus fruit; blue mold, blossom-end rot, and 
bruising being of minor importance. Bruising was important, but is a 
factor which can be eliminated by proper handling of the fruit. 

A temperature of 44-45°F. was the one which gave the best results 
during the longer periods of storage. The loss from scald was greatest 
at the low temperature 31-32°F. The temperature of 36-37°F. was not 
a satisfactory temperature for the storage of grapefruit under the 
conditions of the experiments. 

Pre-storage treatments such as wrapping the fruit in waxed paper 
and curing the fruit at 70°F. for ten days, prolonged the life of the 
fruit in cold storage. The fruit which was wrapped in waxed paper 
also held up much better after it was removed from cold storage. 

Duncan grapefruit retained its original flavor much better than 
did the Marsh Seedless variety, and it was not as susceptible to 
physiological breakdown of the rind as was the Marsh fruit. Valencia 
oranges were not seriously affected by physiological breakdown of 
the rind and retained their original flavor and freshness in a most 
satisfactory manner. 

Recommendations for the storage of Valley citrus fruit are suggested. 
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Bulletin No. 447, April, 1932—Trees and Shrubs in Northwest Texas, by 
D. L. Jones, Frank Gaines, and R. E. Karper. 

The comfort and attractiveness of city or farm homes can be 
greatly improved through suitable plantings of shade and ornamental 
trees and shrubs. This is particularly true in western and north- 
western Texas where there are practically no native trees and shrubs. 
Comparatively recent settlement of this region has been attended by 
many successful plantings around homes in towns and on farms 
and ranches but there is great need for more extensive and universal 
tree planting in this region. In response to a keen interest and 
great demand for information concerning suitable plants for this region, 
the Lubbock Station began experiments in the spring of 1917 with 
trees and shrubs for ornamental purposes. After testing a large 
number of plants the results of these trials with various species of 
trees and shrubs, together with general information as to their plant- 
ing and care, are presented in this publication. Suggested lists of 
trees and shrubs for special purposes, such as avenue and yard, 
roadside, windbreaks, screens, hedges, background, and foundation 
plantings, are given. The selection of such plantings, time of plant- 
ing, preparation of the land, cultivation, care, and pruning are also 
discussed. It has been found that spring plantings are more success- 
ful than fall plantings, deciduous trees doing better when planted in 
February and March, and evergreens when planted in March and 
April. Descriptions of deciduous and evergreen trees and shrubs are 
given in this Bulletin, together with a record of their performance and 
adaptability and recommendations as to their usage in Northwest 
Texas. 

The Chinese elm, a new tree introduced into the region in 1919 and 
given wide distribution for trial plantings, has proven to be one of the 
best varieties for yard, roadside, and windbreak plantings. It is a 
drouth-resistant, rapid-growing tree, well adapted to this part of the 
State. The Green ash, Honey locust, Soft maple, American elm, and 
Russian mulberry are other deciduous trees which do well and are 
recommended for this region. 

The Arizona cypress is another new tree introduced into this region 
which has proven to be one of the very best evergreen trees for specimen 
plantings, tall backgrounds, or windbreaks. It is attractive in coloring, 
of rapid growth, and is recommended for more extensive planting. 
Other evergreen conifers recommended are Red cedar, Chinese arbor- 
vitae, and Western Yellow pine. 

Many shrubs under trial are discussed and recommendations given 
pertaining to their adaptability and usage. The Tamarix, or Salt 
cedar, is hardy to natural conditions in the region and can be used 
extensively for ornamental, hedge, and windbreak purposes. Many 
other flowering shrubs are recommended for various purposes. 

A section of the Bulletin is devoted to production of tree seedlings 
for extensive farm plantings and one to the use and values of planting 
windbreaks and shelterbelts. 

The illustrations are, in most part, photographs of actual plantings 
made in the course of these investigations and illustrate the splendid 
possibilities of such plantings. Several contrast views are presented 
that carry a lesson on the value of proper planting. 


Bulletin No. 448, April, 1932—Stomach Worms in Sheep and Goats, by 
W. T. Hardy and H. Schmidt. 

The stomach worm, a round-worm parasite infesting the fourth 
stomach of sheep and goats, frequently causes heavy losses in these 
animals. The females deposit eggs which pass out in the droppings 
to the ground, where they hatch. The young larvae reach the infestive 
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or mature stage within three or four days after having molted a 
number of times. In this stage they are very resistant and may live 
for a year on the vegetation or in the soil. During the presence of 
a sufficient amount of moisture such as prevails immediately after 
rains or during heavy dews these larvae migrate onto the grass, 
where they are taken up by the host while grazing. They are 
especially active during warm weather. After being taken up by 
the host the parasite reaches sexual maturity within 9 to 11 days 
and the mature female begins to lay eggs from the 15th to the 18th 
day after being taken up. 


Young animals suffer more severely from heavy infestation with 
stomach worms than older animals, although very old animals are 
sometimes heavily infested. Infestation with stomach worms produces 
an unthrifty condition of the animal, marked by loss of flesh, emacia- 
tion, weakness, sometimes diarrhea, a marked anemia, marked pallor 
of the skin, whitish, porcelain-like appearance of the conjunctivae 
and sometimes an accumulation of serous fluid under the skin between 
the jaws. 


Copper sulphate in 134 per cent solution in doses of 100cc. for 
adult animals, or the same dose of copper sulphate to which 0.8 cc. of 
Black Leaf 40 has been added, and tetrachlorethylene in soft gelatine 
capsules, have been found efficient in killing stomach worms in the 
host. Tetrachlorethylene treatment is more expensive than either 
the treatment with copper sulphate alone or copper sulphate plus 
nicotine sulphate. Treatment should be repeated at intervals of 17 
days during the dangerous season. 


Bulletin No. 449, April, 1932—Availability to Plants of Potash in Polyhalite, 
by G. S. Fraps. 


Potash salts of commercial value are apparently contained in deposits ° 
which underlie a considerable area in Western Texas and New Mexico, 
according to the investigations made by the U. S. Bureau of Mines, 
the U. S. Geological Survey, and the University of Texas. Although 
other minerals are present, polyhalite is the chief and most abundant 
mineral found in the Texas deposits. Polyhalite is a double sulphate 
of potassium and calcium and is not readily soluble in water, but 
73.6 per cent of the total potash of polyhalite ground to pass a 20- 
mesh sieve, was found soluble in water by the A. O. A. C. method for 
potash in fertilizers. The availibility of the potash in finely ground 
polyhalite, measured by eight pot experiments with corn, was 96 per 
cent of the potash in muriate or sulphate of potash. Only 38.6 per cent 
of the potash in polyhalite ground to pass a 10-mesh sieve, but 
not a 20-mesh sieve, was soluble in water. Polyhalite is suitable 
to use as a potash fertilizer when ground to pass a screen with 20 
meshes to the inch. 


Bulletin No. 450, May, 1932—Economic Efficiency of Texas Country Banks, 
by Virgil P. Lee. 


Figures on bank failures, voluntary liquidations, and consolidations, 
as well as data on banks in normal operation, indicate a definite relation 
between volume of business and efficiency. In general, the smaller 
the bank the higher are the expenses per dollar of earning assets, 
the less it pays on deposits, the more it charges for loans, and the less 
it earns on its investment. The results of a study of Texas’ country 
banks relative to these and other aspects of banking were published 
during the year in Bulletin No. 450. 
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Bulletin No. 451, July, 1932—The Comparative Value of Cottonseed Hulls 
and Hay as Roughages for Growing Dairy Heifers, by O. C. 
Copeland. . 

This bulletin reports the results of an investigation comparing cotton- 
seed hulls with Bermuda, Sudan, and sorghum hay as the sole dry 
roughage for growing dairy heifers. . 

The Bermuda, Sudan, and sorghum hays supplemented with grain, 
silage, and pasturage when available, proved to be slightly superior 
to cottonseed hulls as the sole dry roughage for growing dairy heifers. 
The more rapid growth of the hay group was made during the first 
18 months of age, more especially from 6 to 9 months of age. The 
group fed hulls made slightly greater gains from 18 to 27 months of 
age. These results indicate that the growth period of the group fed 
hulls was prolonged. 


Differences in growth between the two groups of heifers can be 
attributed to the difference in amount of productive energy contained 
in cottonseed hulls and Sudan or sorghum hay, since other feed 
allowances and treatment of the two groups of heifers were the 
same, 


No differences in breeding performance were observed between the 
two groups of heifers under the conditions of this experiment where 
the heifers were allowed access to pasturage more than 6 months 
each year. 


Bulletin No. 452, August, 1932—The Mechanical Harvesting of Cotton, by 
H Smith, D. T. Killough, M. H. Byrom, D. Scoates, and 
D. L. Jones. 

This Bulletin reviews the history and development of cotton harvest- 
ing machinery and reports progress of the Texas Station in the 
development of a cotton harvester as a tractor attachment equipped 
with smooth rubber revolving stripping rolls. 


The study of cotton harvesting machinery was begun by the Texas 
Agricultural Experiment Station several years ago, when sledding was 
first practiced by the farmers of Northwest Texas. The wide use 
of the wasteful home-made sleds in 1926 showed the need of a more 
improved mechanical cotton harvester. 

The results show that the slot-type stripper (sled) harvested in 
1928 an average of 73.4 per cent of the cotton from 12 varieties 
tested. In 1929 when smooth revolving rubber stripping rolls were 
used, an average of 77.9 per cent of the cotton was harvested from 
six varieties tested. The tractor-mounted cotton harvester, develop- 
ed by the Station, which was equipped with rubber rolls, one of which 
was yielding, harvested in 1930 an average of 88.6 per cent but when ~ 
improved in 1931, it harvested 91.1 per cent of the total yield of 
cotton from three varieties tested for the two years. 

Improvements made in cotton harvesting machinery resulted in a 
considerable reduction of trash collected with the machine-harvested 
cotton. The home-made, slot-type stripper, used in 1928 collected 42.8 
per cent trash, while the Texas Station Cotton Harvester collected 
in 1931, 34.7 per cent trash for the same three varieties. 

Several of the more commonly grown varieties of cotton have been 
tested as to their suitability to mechanical harvesting. These varieties 
were found lacking in storm-resistance and had numerous long vege- 
tative branches and an excessive amount of leaves, which interfered 
with the ease of operation of machinery. To overcome these un- 
desirable characteristics, an attempt is being made by the Station to 
develop a type of plant to meet the requirements of mechanical harvest- 
ing. This plant is fully described. 
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Cleaning of the mechanically harvested cotton in 1930 and 1931 
removed an average of 32.1 per cent waste, including invisible loss. 
This consisted of burs, stems, dirt, anc leaf trash, leaving an average 
of 67.9 per cent cotton, from which vhe ginning equipment removed 
an additional 4.7 per cent trash. 

A comparison of the grade and staple for each of the four years 
showed that in 1928 the lint from the stripped cotton was four full 
grades below the hand-picked cotton with 1/16 inch shorter staple. 
In 1929 there was a difference ci two and one-half grades in favor 
of hand-picked cotton, the stripped cotton having 1/32 inch shorter 
staple. The stripped cotton harvested in 1930 was one and one-half 
grades lower than hand-picked cotton with no significant difference 
in the length of staple. In 1931, the stripped e-*’ n averaged only 
one-half grade below hand-picked cotton, wit? ifference in the 
length of staple. 

The average total cost of harvesting, cleaning, anu ginning a bale of 
cotton by machinery in Northwest Texas was $14.08 as compared with 
$26.25 for hand snapping, showing a difference of $12.17 in favor of 
machine harvesting. 


Bulletin No. 453, September, 1932—An Economic Study of « arm Organiza- 
tion in the Piney Woods Farming Area of Texas, by C. A. 
Bonnen, B. H. Thibodeaux and J. F. Criswell. 

Following the publication, in May, 1931, of Bulletin No. 427, “Type 
of Farming Areas in Texas,’ a more detailed study of the organiza- 
tion and operation of farms has been conducted in the farming area 
designated as the Piney Woods farming area of Texas. The primary 
object of this study is to provide basic information which may serve 
as a guide to farmers in making changes in their farming which give 
promise of increasing the farm income. The relative proportion of 
the various crop and livestock enterprises that may be combined best 
to utilize the farmer’s resources in land, labor, and equipment are 
stressed, and the use of the information is illustrated step by step by 
means of farm budgets. 


Bulletin No. 454, September, 1932—Digestibility and Production Coefficients 
of Pig Feeds, by G. S. Fraps. 

The value of pig feed depends chiefly upon its content of digestible 
protein and productive energy. The average composition, productive 
energy and digestible protein are given for a number of pig feeds. 
Tentative standards for pig feedings are given, for use in connection 
with the productive values here presented. The results of 14 digestion 
experiments on pig feeds are given, with a compilation of 139 other 
digestion experiments with pigs. Pigs have lower digestive powers 
than ruminants and higher digestive powers than chickens. The power 
of pigs for digesting crude fiber and fibrous feeds is especially low. 
Tentative production coefficients are given for pig feeds. They can 
be used to calculate the productive energy of pig feeds. 


Bulletin No. 455, September, 1932—California Red Scale and Its Control in 
the Lower Rio Grande Valley of Texas, by S. W. Clark and 
W. H. Friend. 

The California Red Scale is capable of doing such serious damage 
to citrus trees in the Lower Rio Grande Valley ‘that its control is one 
of the major problems of citrus fruit production in this region. 
Environmental conditions are apparently so favorable for the develop- 
ment and multiplication of this insect that it is probably more active 
in the Valley than in any of the other citrus-producing areas of the 
United States. 
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Infested host plants and neglected orchards furnish sources of 
reinfestation so that scale control by fumigation was impractical. Fumi- 
gation has given very satisfactory control for relatively short periods 
of time, but under the conditions of these experiments, reinfestation 
occurred within a period of five months following the treatments. 

Oil emulsion sprays of the quick-breaking type, in which medium to 
heavy oils are used, have given very satisfactory control of red 
scale when applied thoroughly at the proper season. Emulsions of this 
type were more effective and safer to use than the soap, oil, and 
water combinations. Hard water adds to the complications incident 
to the use of the soap emulsions. 

Most of the proprietary oil sprays which are sold in the Lower 
Rio Grande Valley were found to be effective in controlling red scale 
when used under the conditions of these tests. 

Spraying with oil emulsion during the summer season gave more 
effective scale control than did spraying at any other season. Trees 
which received their first spraying after the first of August produced 
scale-blemished fruit. Those sprayed during the winter season only, 
were invariably reinfested by harvest time. 

Two applications of oil emulsion during the summer season (May 
and July) were more effective against scale than was a single summer 
application. However, where scale control the previous season was 
satisfactory, it is probable that a single, well-timed application during 
the summer season would keep red scale under control. It should 
be pointed out that control measures directed against the red scale 
will control most of the other types of scale insects which infest 
citrus trees in this region. 

The nature of the citrus tree makes it difficult to cover all parts 
of the tree thoroughly with liquid spray. Satisfactory control depends 
entirely upon bringing the oil spray in contact with the insect, and 
unless the spraying is done properly, the results secured may be 
unsatisfactory. 


Bulletin No. 456, September, 1932—Locoism in Domestic Animals, by Frank 
P. Mathews. 

Two species of loco plants, Astragalus earlei and A. wootoni, which 
occur in the Davis mountains region were shown to be poisonous to 
livestock. The toxie content of the two plants was found to be about 
the same. Animals ate the former plant with less reluctance than 
they did the latter. There was no material difference in the toxic 
content of either the green or dry plants. With the green plant, 
90 per cent of the body weight of animal was sufficient to produce visible 
symptoms of locoism in cattle, when the ration consisted of loco and 
prairie hay. Much less loco was required to produce the same results 
when concentrates were added to the ration. Cattle, sheep, and goats 
were about equally susceptible to the toxic principle, but horses were 
much more susceptible than the other species of animals. Abortions 
were produced by feeding A. earlei, but fertility was not impaired 
in either cattle or goats. There was no evidence obtained that the 
toxic principle was eliminated in the milk. The outstanding symptoms 
im horses consisted of nervous disturbances such as useless shying, 
rearing and plunging when startled. In cattle there was a marked 
trembling of the head, locomotor ataxia, distorted vision, a tendency 
to fight when agitated, and in late stages emaciation and depression. 
Cerebral depression was the most outstanding symptom in sheep. A 
paralysis of the hind legs was the most characteristic symptom in 
goats. The most significant lesion was observed in the uterus of 
pregnant cattle, a change which resulted in a distention of the abdomen 
and is frequently referred to as “Water Belly.” In such cases 
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there was distention of the uterus, due to edematous thickening of the 
foetal membranes and a marked accumulation of amniotic fluid. The 
microscopic changes in the central nervous system consisted of edema 
of the nerve cells and local anemia. 


Bulletin No. 457, September, 1932—Soremouth (Contagious Ecthyma) in 
Sheep and Goats, by H. Schmidt and W .T. Hardy. 

Soremouth (Contagious Ecthyma) in sheep and goats is an infectious 
disease and occurs especially in young animals. It is quite prevalent 
on the range in the sheep and goat-raising area in western Texas and 
elsewhere. Sometimes it is also very troublesome among feeder 
lambs in the feed lot. Older animals may also be infected artificially. 

The disease manifests itself by a swelling of the lips followed by 
papules, vesicles, pustules, and scab formation so that the lips in the 
end become stiff, unpliable, and covered with crusts. The crusts are 
finally shed and the lesions heal without leaving a scar. The disease 
itself is not very tatal but losses from screw-worm infestation of the 
lesions, from reduced thriftiness of the young animals, or from shrink- 
age in the feed lots may be very heavy. 

The virus of the disease is not known. It has been reported as 
filterable. Our results confirm those of others that filtration is diffi- 
cult to obtain. The lesions remain localized irrespective of the site of 
inoculation. Our results and those of others indicate that one attack 
of the disease leaves a well marked immunity and that such an im- 
munity develops irrespective of the location of the lesions on the 
skin. We propose to utilize this fact and inoculate the young animal 
on some part of the body other than the lips before screw-worm 
time arrives. 


Bulletin No. 458, September, 1932—Inequalities in Taxation of Farm Lands 
and City Property Due to Scope and Method of Assessment, 
by L. P. Gabbard. 

The analysis made of the assessment system reveals two outstanding 
weaknesses; namely, the failure to assess intangible personal property, 
and the failure to assess properties at a uniform value. Out of 
such weakness a number of gross inequalities arise in the taxation of 
property. A study of the probate records in three representative coun- 
ties for the period 1922 to 1931, inclusive, shows that of all property 
probated, real estate constituted 48.6 per cent, chattels 2.4 per cent, 
and intangible property (stocks, bonds, money, etc.) 49 per cent. On 
the other hand, according to the tax rolls of these counties for 1931, 
real estate comprised 70.8 per cent, chattels 25.8 per cent, and in- 
tangibles only 3.3 per cent of the total value of property assessed. 
Wide differences were revealed in assessment levels from county to 
county. There were extreme variations in the ratio of assessed values 
to sales prices of farm lands and city properties. The results of the 
study also showed a strong tendency to tax small farms and small 
city properties at higher rates than large farms and large city 
properties. The details of these, as well as other inequalities, were 
published during the year in Bulletin No. 458. 


Bulletin No. 459, September, 1932—Grain Sorghum Varieties in Texas, by R. 
E. Karper, J. R. Quinby, D. L. Jones, and R. E. Dickson. 
Grain sorghum, the basic grain and forage crop of West Texas, ranks 
third in value among the crops of Texas, yielding about sixty million 
bushels annually, which is approximately half the nation’s crop. Its 
excellent yield and quality of forage makes it an important supplement 
to corn in the central and southern part of the State, and in all except 
the extreme eastern part, yields of grain quite comparable with those 
of corn can be obtained from the best adapted varieties. 
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Experiments have been conducted at various Substations during 
the years 1912 to 193i to determine the varieties best suited to the 
conditions in the widely different regions of the State. 

Grain sorghums have been grown in Texas since the late 1880’s 
when Standard Yellow milo and Standard Blackhul kafir reached this 
State. Since that time many varieties have appeared, some whose 
exact origin is not known, others have been introduced from foreign 
countries, and many improved selections and new_hybrid varieties 
have been distributed from experiment stations. The extreme dif- 
ference in type and behavior between grain sorghum varieties allow 
a choice of a single variety to meet a particular condition and a 
thorough understanding of their growth habit and behavior is neces- 
sary in the proper use of the different varieties. 

This Bulletin includes a discussion of the origin and a description 
of the varieties and yields in the various regions of the State, with 
recommendations regarding the varieties to grow. In the western 
part of the State, which is strictly a grain sorghum region, Dwarf 
Yellow milo, Texas Blackhul kafir, and Spur feterita are the best 
adapted varieties except where chinch bugs and accompanying disease 
damage milo. In the central and southern parts of the State, Hegari, 
Spur feterita, Texas Blackhul kafir, Chiltex, and Darso are the best 
varieties. In the more humid area to the east, Schrock, and Darso 
are the most dependable for grain and forage; however, Hegari, Spur 
feterita, and kafir can be grown where bird damage is not too 
severe. 


Bulletin No. 460, October, 1932—Commercial Fertilizers in 1931-32 and 


Their Uses, by G. S. Fraps and S. E. Asbury. 


This is the annual Fertilizer Control Bulletin. It contains statistics 
regarding fertilizers sold in Texas, information regarding the fertilizer 
law and analysis of samples of fertilizer sold by different manu- 
facturers. The extent to which the various manufacturers are com- 
ing up to their guarantees is shown. 

The total sales of fertilizer in Texas for 1931-32 were 33,406 tons. 
In 1930-31 they were 64,424 tons. In 1929-30 they were 138,917 tons 
all exclusive of cottonseed meal sold as a feed but used as a fertilizer. 
Sales of fertilizer decreased about 40 per cent, and the use of fertilizer 
on cotton apparently decreased much more than 40 per cent. Practically 
all the sales of mixed fertilizers were confined to about 20 analyses. 

The Bulletin contains a discussion of the use of fertilizers and sug- 
erent for their use on various crops and in various sections of the 

tate. 

Tables are given showing the extent to which the various fertilizer 
manufacturers met or exceeded their guarantees. The cost of fertilizer 
was less in 1931-32 than in 1930-31. 


Bulletin No. 461, November, 1932—The Composition and Utilization of 


Texas Feeding Stuffs, by G. S. Fraps. 


This Bulletin contains a discussion of the constituents of feeding 
stuffs, their digestion, utilization, and composition. Variations in 
composition of the feeds are discussed. The averages of the composi- 
tion of over 600 kinds or classes of feeding stuffs are given, based 
on over 22,000 analyses, in turn taken from over 55,000 analyses 
made in this laboratory. The average productive energy and digestible 
protein are also given for a large number of feeds. Suggested 
standards for feeding are given, together with methods for calculating 
the cost of protein, productive energy, and bulk, for calculating 
constituents of a ration and for reducing the cost of a ration. 
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Bulletin No. 462, November, 1932—Lime and Phosphoric Acid Require- 
ments for Chicks, by R. M. Sherwood. 

There has been a tendency on the part of poultrymen during the 
last few years to increase the amount of minerals in their chick 
rations and it is probable that in many cases excessive amounts of 
minerals are being fed. Experiments were conducted in 1930 and 
1931 to determine the lime and phosphoric acid requirements for 
growing chicks in order that definite recommendations regarding the 
use of minerals might be made. 

The results of these experiments show that the phosphoric acid 
requirement for greatest gain with chicks up to eight weeks of age 
is approximately 1.5 to 2.0 per cent of the ration and the lime require- 
ment is 1.5 to 3.0 per cent. For chicks up to twelve weeks of age 
1.1 to 1.2 per cent of phosphoric acid and 1.3 to 1.9 per cent of lime 
are required for greatest gain. These results indicate that the lime 
requirement for greatest gain is more exacting for the lower levels of 
phosphoric acid than for the higher levels studied. 

The mineral requirements recommended for normal gains in live 
weight also resulted in satisfactory calcification of the bones. 

With these amounts of phosphoric acid and lime for chicks up to 
twelve weeks old, there were more slipped tendons than with chicks 
receiving less phosphoric acid and more lime. However, later data 
at the Texas Station show that the basal ration selected was not 
satisfactory in that it did not contain the feeds necessary to prevent 
slipped tendons, and that the substitution of ten pounds of rice bran 
or twenty pounds of wheat gray shorts, or both, for an equal amount 
of yellow corn meal in the feed produced greater gains than the 
original ration.. With this modification of the basal ration, and 
with the mineral levels recommended in these experiments the per- 
centage of slipped tendons was reduced from 33 per cent to 2 per cent 
of the chicks. A forthcoming publication will report results of these 
experiments. 


Bulletin No. 463, December, 1932—Probability Tables for Mendelian Ratios 
with Small Numbers, by B. L. Warwick. 

In experimental work with farm animals it is usually difficult or 
impossible to raise large numbers of offspring from the same mating. 
It is shown that the commonly used probability figures for Mendelian 
ratios are incorrect when used to study these small populations. 
The expansion of the bionomial (pq) to the nth power gives actual 
legitimate probabilities. The probabilities for nine Mendelian ratios 
have been calculated by this method and presented in tables with n 
from 1 up to the point in each ratio where the probability of n 
dominants -1-0 recessives is less than .0001. Beyond this value of n 
the commonly used methods of calculating the probabilities may be 
safely used. These tables are published for use in the study of 
specific Mendelian characters of animals or plants. 


Bulletin No. 464, November, 1932—Control of the Bitterweed Plant 
Poisonous to Sheep in the Edwards Plateau Region, by S. E. 
Jones, W. H. Hill, and T. A. Bond. 

Bitterweed attracted little attention as long as it grew only in a 
few of the basins and draws of the Edwards Plateau range country, 
but the ranchers became alarmed about 1924 when it had spread over 
the ranges and began causing the death of sheep. This increase in the 
amount of bitterweed followed heavy stocking of the ranges, which 
resulted in overgrazing and making such areas favorable for bitter- 
weed to grow. When palatable vegetation is scarce during the winter 
months, sheep will feed on the obnoxious bitterweed plant and become 
poisoned. 
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In the fall of 1931, investigations were begun to determine the 
best means of controlling bitterweed. It was assumed that any control 
measures adopted must take into account an adjustment of stocking, 
and the rotation, or resting of pastures so as to restore a good grass 
turf and consequently choke out the bitterweed. In places where 
erosion or silting prevents the establishment of a heavy turf, the 
best methods of killing these seed producing centers, or hazards 
were studied. 


It was found that hazard areas could be economically sprayed with 
12 pounds of “calcium chlorate” in 200 gallons of water per acre 
to kill bitterweed. This spray was effective during humid weather 
and most effective following rains, but did not kill the bitterweed 
during dry weather when the relative humidity averaged 59.5 per 
cent or less for a period of two weeks following the treatment. 
Sulphuric acid and petroleum oil sprays were ineffective. Burning 
the bitterweed proved to be ineffective and is a bad practice. Scattered 
plants may be economically pulled along roadways and ditches, and in 
small areas around headquarters and watering places. 


Ten species of insects were found feeding on bitterweed, four being 
new to science. Damage was done to the seed, leaves, stems, and 
roots. During the winter of 1931-32, a weevil destroyed about 20 
per cent of the seed heads in 11 counties. Although insects aid 
considerably in limiting the abundance of bitterweed, it is not ex- 
pected that this plant will be eradicated by these natural agencies. 


It is thought that bitterweed can be eradicated in places when 
weather conditions are favorable and insect damage is considerable, 
and provided conscientious effort is made for several years. Bitter- 
weed seed may not all germinate in years when weather conditions 
are not favorable, but some remain viable for at least a year and 
develop into seedlings the second season. The stocking should be 
adjusted so as to reestablish a good grass turf; the seed-producing 
centers should be destroyed by spraying, and the remaining scattered 
plants pulled. 


Bulletin No. 465, December, 1932—Fattening Lambs on Corn, Milo, Hegari, 


Wheat, and Oats, with Cottonseed Cake and Alfalfa, by A. K. 
Mackey and J. M. Jones. 

The four feeding trials reported in this bulletin were conducted 
by the Department of Animal Husbandry in cooperation with the Texas 
Experiment Station to determine the feeding value of cottonseed 
cake in a ration with whole threshed milo and alfalfa and in a ration 
with whole oats and alfalfa. Another object was to compare lamb- 
fattening rations using different common grains with alfalfa hay 
as the roughage. Other purposes of the trials were to compare 
ground threshed milo and ground threshed hegari with the whole 
grains. A comparison of light feeder lambs was also made with 
medium-weight feeder lambs. 


Cottonseed cake in rations with either threshed milo or oats and 
alfalfa produced greater gains, effected a considerable saving of 
grain and alfalfa, and produced more finish on the lambs. 

Ground ear corn with husk, threshed milo, wheat, and threshed 
hegari gave satisfactory results when fed with cottonseed cake and 
alfalfa although the lambs fed shelled corn made greater gains and 
had more finish than any other lot in these trials. The oats-fed lambs 
made satisfactory gains but they did not attain as high a finish as 
the milo-fed lambs in the same feeding period. 

Grinding the threshed milo or threshed hegari did not increase the 
efficiency of the ration. 
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Light feeder lambs did not attain the same finish as the medium- 
weight lambs in the same feeding period, however, they required 
less feed for each 100 pounds of gain. The lack of finish was 
probably due to the fact that they were not as fleshy at the beginning 
of the trial. 


Bulletin No. 466, December, 1932—Fig Culture in the Gulf Coast Region 
of Texas, by R. H. Stansel and R. H. Wyche. 

This publication presents the results of experiments having to do 
with problems relating to the production of figs on Gulf Coast 
farms. The industry was started in 1902 and by 1928 there were 16,000 
acres in bearing orchards, with a considerable acreage of younger 
orchards not yet of bearing age. While 20,000,000 to 25,000,000 pounds 
of fruit were produced that year only about 14,000,000 pounds were 
packed, because of the lack of adequate markets. Since 1928 there 
has been a marked reduction in acreage. The only commercial variety 
grown is the Magnolia, which compares favorably in yielding capacity 
with other varieties. Other high-yielding varieties for this section 
are Brunswick, Celestial, and Green Ischia. The Magnolia variety 
has been found to be relatively cold-resistant. Its chief defect is a 
tendency to sour, largely because of the large eye. Much lighter 
pruning than is commonly given may be expected to increase yields 
and to give earlier crops. Pests can be largely controlled by sanita- 
tion in the orchard and by spraying for rust with a 5-5-50 Bordeaux 
mixture. 

Commercial fig production is confined largely to the humid section 
of the Gulf Coast Prairie. Figs are grown chiefly on the Lake 
Charles series of soils, which are admirably adapted to this purpose. 
The fig tree has an extensive, shallow, lateral-root system, and 
shallow cultivation is necessary to prevent excessive injury to the 
roots. California bur clover and yellow annual sweet clover are 
widely used as green manure crops for improving the soil in fig 
orchards and are tv be recommended for this purpose. 


Bulletin No. 467, December, 1932—Commercial Feeding Stuffs from 
September 1, 1931 to August 31, 1932, by F. D. Fuller and 
James Sullivan. 

This is the twenty-seventh annual report of the inspection of 
feeding stuffs sold in the State of Texas under the provisions of the 
Texas Feed Law, which was first enacted by the Legislature in 1905, 
amended in 1907 and subsequently, and codified in 1925. During the 
year ended August 31, 1932, 2,909 samples were submitted to chemical 
analysis and miscroscopical examination, 2,604 of which were secured 
by duly appointed feed inspectors. 

The average composition of the samples analyzed is presented in a 
table and the digestible protein and the productive energy of the 
feeds are given. A table is given showing the average protein content 
of the cottonseed products made by each oil mill so that the reader 
can see which mills maintain the guaranties on the average. Computed 
from the sale of tax tags, there were 1,093,307 tons of feed sold in the 
State during the year covered by this report. 

Chemical standards for various by-product feeds and special-purpose 
mixed feeds are shown, and definitions of and standards for commercial 
unmixed feeds are given, together with additional information on the 
requirements of the Texas Feed Law and the composition of feeding 
stuffs. 

In this Bulletin is found a detailed report of the results obtained 
in the inspection of feeding stuffs during the year ended August 31, 
1932. 
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Bulletin No. 468, December, 1932—The Quantities of Vitamin A Required by 
Pullets for Maintenance and for Egg Production, by R. M. 
Sherwood and G. S. Fraps. ; ; 

The estimation of the amount of vitamin A required by laying 
White Leghorn pullets for egg production and for maintenance was 
made from an experiment in which laying pullets were fed daily an 
average of 270, 120, and no units of vitamin A in yellow corn. The 
pullets receiving no vitamin A from yellow corn lived from 34 to 
over 199 days showing a wide variation in the quantities of vitamin 
A stored up in the bodies of the different pullets. The pullets receiv- 
ing daily 270 units of vitamin A from yellow corn were the heaviest 
in weight at the end of the experiment and laid the most eggs. Those 
receiving 120 units a day from yellow corn averaged a slightly smaller 
weight than the first group and laid about 17 per cent fewer eggs. 
The pullets receiving no vitamin A from yellow corn had a decidedly 
smaller weight than the other groups and laid appreciably fewer eggs. 

In all three groups the vitamin A of the eggs decreased from 
about 20 units per gram of yolk at the beginning of the experiment 
to 5/8 units toward the end of the the period of 6% months, which 
shows that none of the pullets received sufficient vitamin A to maintain 
a high potency of the eggs. ; ; 

It is estimated from the data here given that 1 unit of vitamin A 
in the egg requires 6.3 units in the feed in addition to the maintenance 
requirements. The maintenance requirements of the pullets weighing 
about 8.2 pounds was estimated at 105 units a day or 33 units per 
pound per day, which is considerably higher than the 4 units per pound 
per day estimated to be required for maintaining growing rats. 

Mash containing as much as 8 per cent of ordinary alfalfa meal 
would supply only 80 to 40 units of vitamin A a day or only a 
fraction of the amount required by the laying pullets. Heat-dried 
alfalfa containing 1000 units to the gram fed with yellow corn would 
not supply sufficient vitamin A to maintain high production and 
high vitamin A potency in the eggs. Laying pullets apparently 
require green feed to provide sufficient vitamin A for maximum 
egg production and high vitamin A potency of the eggs. Ordinary 
rations fed laying hens do not supply sufficient vitamin A and may 
cause decreased production of eggs during the second and third years 
unless the fowls have access to green feed. 


Bulletin No. 469, December, 1932—Fertilizer Experiments with Cotton, by 
E. B. Reynolds, G. T. MeNess, R. A. Hall, P. R. Johnson, R. H. 
Stansel, Henry Dunlavy, P. B. Dunkle, aud H. F. Morris. 


-The results of seven years’ experiments with fertilizers on cotton at 
Troup, Nacogdoches, Angleton, College Station, Beeville, Temple, and 
Denton, Texas, are reported in this Bulletin. 


The Kirvin fine sandy loam at Troup and the Nacogdoches and 
Ruston fine sandy loams at Nacogdoches are deficient in nitrogen, 
phosphoric acid, and to a somewhat lesser extent in potash. The 
use of 200 to 400 pounds per acre of a 4-8-4 or 4-6-4 fertilizer or a 
fertilizer which furnishes equivalent amounts and proportions of plant 
food are recommended for cotton on these soils. 


The Lake Charles clay, an extensive soil in the Gulf Coast Prairie, 
has responded readily to applications of phosphoric acid. The use 
of 100 pounds of superphosphate or 200 to 600 pounds of a 4-8-0 
fertilizer is recommended for cotton on the Lake Charles clay and 
similar soils of the region. 


The Lufkin fine sandy loam at College Station responded better to 
applications of phosphoric acid and of potash than to applications of 
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nitrogen. The use of 200 to 400 pounds per acre of the 4-12-4 and 
0-12-4 fertilizer were the most profitable treatments on this soil. 

The dark-colored Goliad fine sandy clay loam at Beeville, the Houston 
black clay at Temple, and the San Saba clay at Denton, gave some 
response to fertilizers, but as a rule the use of fertilizers on these 
soils was not profitable. 


Bulletin No. 470, December, 1932—Creep Feeding Range Calves (1) During 
the Suckling Period, and (2) During an 86-Day Period after 
Weaning, by J. M. Jones. 

This experiment is planned to determine whether the creep feeding 
of suckling calves is practical under range conditions in South Texas. 
A herd of 118 grade Hereford cows and their steer calves averaging 
273.3 pounds, were divided into two groups. Each group was placed 
on similar range and approximately 30 acres was allowed each cow 
and calf. One group of calves received a mixture of 4 parts ground 
milo heads and 1 part of cottonseed meal supplied in a self feeder 
located in the calf creep at the watering place. The other group 
was not fed. 

During the suckling period, 160 days, the creep fed calves gained 1.39 
pounds daily as compared to .68 pound for those not fed. During the 
second period of 86 days they gained 1.98 pounds daily as compared 
to .55 pound for those not fed. During the suckling period the 
mothers of the creep fed calves gained 80 pounds per head as com- 
pared to a gain of 28 pounds for the other group, and were in much 
better flesh and thrift. The creep fed calves were not desirable for 
slaughter when weaned but were acceptable killers at the end of the 
second feeding period. Financial results were favorable to the creep 
fed calves for both periods of feeding. 

In this trial the calves from aged cows were slightly better gainers 
on feed, while the first calves from 38 year old cows did slightly 
better on grass. A comparison between light calves (those under 
250 pounds initial weight) and heavy calves (those above 250 pounds 
initial weight) showed-that the former gained 9 pounds per head 
more during the suckling period than the heavy calves, with no 
difference in gain in the period after weaning. 


Bulletin No. 471, December, 1932—The Relation of Body Shape of Feeder 
Steers to Rate of Gain, to Dressing Per Cent, and to Value 
of Dressed Carcass, by Jay L. Lush. 

Individual gains, dressing percentages, and commercial value of the 
carcasses of steers at the end of the fattening period can be predicted 
with only slight success at the beginning of the feeding period. Even 
with careful measuring and weighing of the animals as was done in 
this experiment, the shape and size of the feeder steer indicated to 
only a slight extent its desirability at the end of the feeding period. 

There is a slight tendency for long-bodied, tall steers with big 
middles but small flanks and thin loins to make faster gains. Steers 
that are already fleshier than the others when feeding begins and that 
are heavy in proportion to their body measurements are somewhat 
apt to dress the highest at the end of the feeding period. The most 
desirable cuts of meat tend to come from steers which are large in 
their fleshy measurements but small in most body measurements at 
the beginning of the feeding period. 

Conformation is often the only basis available for judgment and of 
course should be given some consideration at all times. However, the 
data indicate that no score card or standard based on conformation 
could ever be so accurate that the future performance of individual 
steers could be predicted from it with but few mistakes. 
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Bulletin No. 472, December, 1932—Alfalfa Production under Irrigation in 
Western Texas, by J. J. Bayles. 

Alfalfa is one of the best cash and forage crops for the irrigated sec- 
tions in western Texas. The crop succeeds best on deep loam soils having 
good drainage. Over a period of years, fall seeding, about September 
20, at the rate of 16 to 20 pounds per acre has given the largest yields 
of hay at the Experiment Station at Balmorhea. The common variety 
of alfalfa is the most dependable variety for the region. 

Usually five cuttings, with an average yield of one ton of hay per 
acre for each cutting, are obtained each year. 

Where a seed crop is desired, the alfalfa is allowed to mature seed 
after the first cutting. An average yield of 400 to 500 pounds of 
seed per acre may be expected. 

Under the conditions at Balmorhea with an average rainfall of 14.48 
inches, the water requirement of the alfalfa crop is approximately 48 
inches a year. Usually an irrigation of 4 to 6 inches is given immediately 
after each cutting. 

Rescue grass, Johnson grass, and Bermuda grass are the worst 
weeds in alfalfa fields. Cotton root rot is the most serious disease 
of alfalfa. A rotation consisting of 4 years of cultivated crops, such as 
cotton and sorghum, followed by a small grain, and five years of alfalfa 
will aid in eradicating the weeds and disease. 


Bulletin No. 473, December, 1932—Sorghum Silage as a Source of Vitamin A 
for Dairy Cows, by O. C. Copeland and G. S. Fraps. 

Butter fat from a cow fed only cottonseed meal and hulls over a 
long period of time contained only about 2% units of vitamin A to the 
gram. Cows restricted to cottonseed meal and hulls suffered from 
night blindness and became very sick; two of them died, two were 
cured by administration of cod liver oil, and one by fresh green grass. 
The low vitamin A content of the butter fat, the cure of the cows 
by cod liver oil, and the symptoms of the diseases show that these 
cows did not receive enough vitamin A. Cows fed sorghum silage 
in addition to the cottonseed meal and hulls produced butter fat low 
in vitamin A and variable in that constituent. The cows showed 
symptoms of night blindness and one of them had symptoms typical 
of deficiency of vitamin A. The sorghum silage fed in large quantity 
did not furnish enough vitamin A to produce butter fat of high 
potency and apparently furnished not quite enough vitamin A for 
maintenance and good health. Cows receiving pasture in addition to 
the cottonseed meal, hulls, and sorghum silage produced butter fat 
high in vitamin A and containing about 9 times as much per day per 
cow as that from the cow fed sorghum silage. A tentative estimate 
that the cow received 106,000 units a day in vitamin A but produced 
only 1960 units a day in the butter, indicated that the dairy cow has 
a high requirement for vitamin A, either on account of destruction 


during the process of digestion or high maintenance requirements dur- 
ing lactation, or both. 


CIRCULARS 


Circular No. 61, December, 1931—Abstracts of Bulletins 421-441, Circulars 
59-60, and Other Publications During 1931, by A. D. Jackson. 

The publications of the Texas Agricultural Experiment Station 
during the year 1931 are abstracted in this circular and a list of 
available publications for free distribution by the Station included. 
Bulletins abstracted are 421 to 441, inclusive, and Circulars abstracted 

are 59 and 60. The Director’s Forty-Third Annual Report for the 
fiscal year ending August 31, 1930 and the Soil Survey reports of 
areas in Texas surveyed, and published in 1931, are included. Abstracts 
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of scientific articles by members of the staff published in the scientific 
journals during 1931 are included. The popular articles and addresses 
for 1931 are also listed. 


Circular No. 62, June, 1932—The Winter Garden Region of Texas, by E. 
Mortensen. 

Available information on natural resources, climate and crops of 
the area southwest of San Antonio, Texas, and bordering the Rio 
Grande, including the “Winter Garden” area, are compiled and pre- 
sented. Facts presented cover ten counties with an area of nearly ten 
million acres. 


Circular No. 63, May, 1932—Approved Formulas for Special-Purpose Mixed 
Feeds, by F. D. Fuller. 

Revised formulas for mixed poultry feeds, dairy feeds, and horse and 
mule feeds, are here given, as approved by the Experiment Station, The 
Extension Service, and the School of Agriculture of the A. & M. College 
of Texas. The formulas given and approved are good and suitable 
for mill manufacture; the feeds should be fed according to the instruc- 
tions given. They are not claimed to be the best possible formulas, for 
the reason that the results will vary to some extent with the conditions 
of feeding. They are not claimed to be the most economical formulas, 
because the prices of feeds vary from time to time and conditions might 
justify some changes at various price levels. Many other good mixed 
feeds can be made and are to be recommended if they can be obtained 
at lower prices. 


Circular No. 64, September, 1932—Biennial Report of Apiary Inspection 
1929-1931, by F. L. Thomas and Cecil E. Heard. 

The operation of the foulbrood iaw is explained, and detailed statistics 
of the inspection are presented for the biennium, 1929-1931. 

The work in the field has been carried on by three inspectors whose 
efforts have been directed toward the eradication of American foulbrood 
of bees where this disease is suspected to be present. The law requires 
that colonies belonging to queenbreeders and shippers of package bees 
be inspected annually, but no attempt is made to lower the percentage 
of infection by inspecting a large number of clean colonies. Consider- 
ing the territory worked, 1.41 per cent infection among the colonies 
examined is a remarkably low figure and reflects the high type of 
service rendered by tl:e inspectors and the excellent cooperation of the 
beekeepers. 


Circular No. 65, November, 1932—Bermuda Onion Culture in Texas, by 
Leslie R. Hawthorn. 

Texas leads all states in the production of onions. Most of the onions 
grown in the state are Bermudas. In 1929, 20,687 acres of dry onions 
valued at $2,454,997 were grown in Texas. A discussion of the com- 
mercial practices allowed in the growing of this important crop is 
given. The various growing areas are listed, and the cultural methods 
peculiar to them described. The following topics are covered: Climate, 
soils and fertilizers, varieties, seed, plants, time and method of planting, 
irrigation, cultivation, disease and insect troubles, harvesting, grading, 
shipping, storage, cost of production, and returns. 


Circular No. 66, November, 1932—Spinach under Irrigation in Texas, by 
Leslie R. Hawthorn. 

Texas accounts for around 60 per cent of all carlot shipments of 

spinach in the United States. Most of the spinach is grown in the 

irrigated areas of Southwest Texas, and within this area its culture 
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is further concentrated in certain counties and groups of counties. 
Commercial practices followed in the growing of spinach are described 
under the following topics: climate, soils and fertilizers, varieties, 
seed, time and method of planting, irrigation, disease and insect 
troubles, harvesting, inspection and shipping, cost of production, and 
returns. 


DIRECTOR’S ANNUAL REPORT 


The Forty-fourth Annual Report for Fiscal Year Ending August 31, 1931, 
b 


y A. B: Conner, Director. 

The Forty-fourth Annual Report contains brief statements of the 
progress of the work of the various divisions and substations during the 
year and the status of the work listed under the various projects to 
date. An outline of the organization of the experiment station together 
with a list of lands owned and a report of the receipts and expenditures 
for the fiscal year are presented. This report will give one a good 
idea of the scope and status of the work and the new developments in 
agricultural research of the Texas Agricultural Experiment Station. 


SOIL SURVEY REPORTS 


Soil Survey of Victoria County, Texas, 1932, by W. T. Carter, C. S. Simmons, 


H. W. Hawker and T. C. Reitch. (Requests for copies of this 
publication should be made to the Bureau of Chemistry and 
Soils, Washington, D. C.) 

The report of a detail soil survey of Victoria County comprises 60 
pages of descriptive matter and a soil map on a scale of 1 inch equal 
1 mile. The survey was made in cooperation with the Bureau of 
Chemistry and Soils, United States Department of Agriculture, and the 
report and map are issued by that organization. 

Victoria County is in south-central Texas in the Gulf coast region. 
Its total area is 890 square miles, or 569,600 acres. 

The land over the greater part of the county is flat, and in the 
northern part includes undulating and rolling areas. Very few areas 
are steeply sloping. A broad strip of bottom land, comprising the 
flood plain of Guadalupe River, crosses the central part of the county 
from north to south. A similar bottom lies along San Antonio River 
on the southern border. The elevation of the county ranges from 
about sea level in the eastern part to nearly 300 feet in the north- 
western part. The general slope of the land is from northwest to 
southeast. 

Drainage is very poor over large areas, surface water being carried 
from the land by a few small intermittent creeks and branches. The 
northeastern half of the county drains into Lavaca Bay through several 
streams, the principal ones being Garcitas River, Arenoso Creek, and 
Placedo Creek; and the southwestern half is drained by Guadalupe 
River, San Antonio River, and Coleto Creek. These streams receive 
local drainage from a very few small streams. Much land is arti- 
fically drained. 

Abundant and good drinking water is obtained from shallow wells 
throughout the county, and many artesian wells are located in the 
southern part. 

In 1930 the population of the county was 20,048 of which 63 per cent 
was classed as rural. Victoria, the county seat and principal town 
with a population of 7,421, has been an important business and ranch- 
ing center for more than 100 years. 

_ Lines of two important railroad systems traverse the county, afford- 
ing good transportation facilities. Most roads are of dirt construction 
but some are good graveled roads. ; 
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The climate is healthful and mild. The mean annual temperature 
recorded at Victoria is 70.6°F. The mean annual precipitation of 35.71 
inches is well distributed throughout the frost-free season which 
averages 281 days. Damaging droughts are rare. 


The principal occupations are livestock raising and general farming. 
The farm crops comprise cotton as a cash crop, corn, grain sorghums, 
Sorgo, and Sudan grass. Cotton ranks first in acreage and corn second. 
The grains and forage are consumed on the farms of the county. 
Though the climate and soils are well suited to vegetable growing, at 
present this industry is local. Fruits do fairly well if the orchards 
are well cared for. Citrus fruits grow well and return good yields, 
when not damaged by occasional freezes. Alfalfa, bur clover, and 
sweet clover thrive on certain soils, though they are grown very little 
at present. Pecans reach their best natural development on the 
better-drained bottom lands. Grapes and berries thrive. 


Little dairying is done, though on account of the mild climate and 
high yield of forage crops there is considerable interest in the further 
development of this industry. The farms and ranches are as a 
rule well improved with good buildings and livestock. 


No systematic crop rotation is practiced, though many farmers 
change their crops from time to time. Many, however, plant cotton 
on the same land for many years in succession. Very little commercial 
fertilizer is used, and results from its use are as yet uncertain. 


The chief farming problems are drainage and insect pests, and in 
places the improvement of soil fertility is also important. Plant 
diseases cause some damage. A large proportion of the land is farmed 
by share renters and croppers, the last-mentioned being usually under 
the general supervision of the owners. A rather large proportion of 
renters and croppers are Mexicans. Farm labor is sometimes scarce 
and expensive at the busiest season, especially at cotton picking time. 
The price of farm land ranges from about $25 to $100 an acre. Most 
of the farms range from 100 to 200 acres in size, and many large 
individual holdings ranging from 3800 to 3,000 acres are in cultivation. 
The cattle ranches range from a few thousand to 30,000 acres. 

Victoria County lies almost entirely within the Gulf coast prairie. 
The geologic formations from which the soils have developed include 
unconsolidated water-laid marine deposits of sand, clay, and gravel 
belonging mainly to the Quaternary system. There are (1) recent 
Quaternary which comprises the very recent sediments in stream 
bottoms; (2) the Beaumont clay which underlie the dark soil belt of 
the coastward part of the coast prairie; (3) the upper Lissie clays 
and sand which underlie the light-colored soil belt just north of the 
dark soil belt; (4) the lower Lissie sands, gravels, and clays which 
comprise the northern part of the county, and (5) very small exposures 
of the Reynosa (Tertiary) calcareous clays in the northwestern part of 
the county. These belts cross the county in approximately an east-west 
direction. The soils developed from these formations are characterized 
by mature profiles showing a definite relationship to parent materials 
and to the influence of a mild, warm, moderately moist climate 
acting on the materials under extremes of moisture conditions. The 
flat surface and consequent poor drainage in many places causes a 
saturated condition for several months during the winter. Excessive 
evaporation and dense vegetative cover cause the soils to become very 
dry during the long summer. 

The soils of the county lie in two broad groups, the humid soils which 
are acid in reaction and the subhumid soils in which lime carbonate has 
been segregated in beds below the surface. 
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The soils of Victoria County have been grouped in 18 soil series 
represented by 80 soil types and 10 phases of types. Rough broken 
land occupies a small acreage. 

The Lake Charles soils cover most of the southern half of the county. 
They are very strong and productive and are the most extensively 
farmed soils. Other soils devoted mainly to general farming are 
members of the Goliad, Guadalupe, Milam, and Bell series. A large 
proportion of the land is covered with a virgin growth of timber or 
native grasses and is used principally as pasture land. However, if 
adequate drainage were provided, much of this would become valuable 
agricultural land. 


SCIENTIFIC ARTICLES PUBLISHED IN 1932 


161—Cotton Gins, Cotton Pickers, Cultivators and Rakes, by H. P. Smith, 


National Encylopedia, 1932, 3:296, 298, 355. 
The method of removing the lint from the seed in the process of 
ginning is described; the various types of cotton harvesters, cultivators 
and rakes are enumerated. 


163—Detecting Pink Bollworms in Cottonseeds by the X-Ray, by F. A. 


Fenton, and Willis W. Waite. Journal ef Agricultural Re- 
search, September 15, 1932, 45:347. 

It was found possible to detect immediately the presence of live or 
dead larvae of the pink bollworm both delinted and undelinted ginned 
cottonseed by making x-ray photographs. Any sort of x-ray machine 
is suitable for making the pictures. It is possible to photograph a 
thousand seeds at once, and it takes only a few minutes to arrange 
the seeds in rows, one layer deep and make the exposure. The seed 
in locks of cotton may be photographed, but are not always clear as the 
seeds are sometimes superimposed and also occupy too much room on 
the film. The process is too expensive for regular use with a limited 
number of seeds to be examined. 


165—The Influence of Date of Planting Cotton on the Development of 


Root Rot, by B. F. Dana, H. E. Rea, and Henry Dunlavy, 
Journal of the American Society of Agronomy, May, 1932, 
24 :367. 

The age of the cotton plant is not an important factor affecting the 
time when damage from root rot is likely to occur except in the case 
of cotton planted so late as to be of little value as a crop. Early 
planted cotton had longer period of development before being attacked 
by root rot but the development of the disease was more rapid in 
early than in the later plantings. 


166—The Estimation of Starch in Feeding Stuffs, by G. S. Fraps, Journal 


Association of Official Agricultural Chemists, 1932, 15:304. 

The material is first extracted by ether to remove fat and with 
alcohol to remove sugars. The starch is dissolved by 0.02 .N hydro- 
chloric acid, the solution filtered, hydrolyzed, and the resulting sugars 
estimated by copper by one of the usual methods. Pentosans are also 
determined in the sugar and the sugars corrected for the pentose 
sugars present and calculated to starch. Details of the method are 
given in the paper. 


168—Report of the Referee on Fertilizers, by G. S. Fraps, Journal Associa- 


; _tion of Official Agricultural Chemists, 1932, 15 :227. 
This is a brief statement introducing the reports of the associate 
referees on phosphoric acid, potash and nitrogen. 
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169—The Estimation of Iron in Feeding Stuffs, by G. S. Fraps and J. F. 
Fudge, Journal Association of Official Agricultural Chemists, 
1932, 15:307. 

The Elvehjem method was compared with a ferrocyanide method and 
the provisional A. O. A. C. method which uses potassium sulfocyanate. 
The results with the ferrocyanide method and the A. O. A. C. method 
agreed well except on meat and bone scraps on which the A. O. A. C. 
method gave decidedly higher results which are probably correct. If 
the results on meat and bone seraps are excluded, the averages by 
the ferrocyanide method and by the A. O. A. C. method are practically 
the same, while the averages by the Elvehjem method are decidedly 
low. The A. O. A. C. method seems to be preferable to the other 
two. 


172—Mechanical Separation of Gametes in Maize, by P. C. Mangelsdorf. 
Journal of Heredity, August, 1932, 23: 289-295. 

In a stock of maize heterozygous for sugary endosperm part of the 
plants segregate in a normal 3:1 ratio. The remainder produce a 
great excess of recessives, averaging 94 per cent of sugary seeds. 
All “high sugary” plants have variable pollen, about half of the 
grains being much smaller than normal and the remainder approxi- 
mately normal in size. By passing the pollen grains through a series 
of fine-meshed sieves it has been possible to separate the pollen 
according to size. When the different sizes of pollen were used 
separately it was found that the large pollen grains all carried 
starchy genes, with few exceptions, while the small grains were mostly 
sugary in genetic constitution. 


174—Resistance of Monocotyledons to Phymatotrichum Root Rot, by J. J. 
Taubenhaus and Walter N. Ezekiel. Phytopathology, May, 
1932, 22: 443-452. 

The resistance of monocotyledonous plants, such as corn, sorghum, 
and grass and grain crops in general, to Phymatotrichum root rot is 
of great importance in the planning of field control methods. In 
field plots, a large number of monocotyledonous plants were grown 
side by side with susceptible okra, carrot, and cotton plants and 
copiously inoculated with root rot. In the laboratory, carrot roots 
and onion bulbs were inoculated in moist chambers. Carrots, onions, 
hyacinths, cannas, and tuberoses were grown in pots and inoculated 
with sclerotia of the root rot fungus taken from pure cultures. In all 
of these experiments, the carrot, okra, and cotton plants succumbed 
to typical root rot and the causal organism was readily discovered. 
On the other hand, not a single plant of the 16 different genera of 
monocotyledonous plants inoculated became infected, succumbed to 
the disease, or even showed traces of the Phymatotrichum strands on 
the roots. 

Definite reddish-brown lesions found on the roots of many gramina- 
ceous plants in these experiments as well as in root rot free areas were 
studied and found to be due not to Phymatotrichum root rot but 
instead to other microorganisms. 

From the results presented it appears that those monocotyledonous 
plants tested are neither hosts nor carriers of Phymatotrichum root 
rot. 


175—Resistance of the Turk’s-cap Hibiscus (Malvaviscus conzattii Green- 
man) to Phymatotrichum Root Rot, by Walter J. Bach and 

J. J. Taubenhaus. Phytopathology, May, 1932. 22: 453-458. 

In general, plants belonging to the Malvaceae have been found 
highly susceptible to Phymatotrichum root rot. The Turk’s-cap 
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hibiscus appears to be an exception, as it was found to possess a very 
high degree of resistance. Highty-two species of plants belonging to 
the family Malvaceae have been observed and their relative suscepti- 
bility to Phymatotrichum root rot indicated. The Turk’s-cap hibiscus 
is the only one of these plants observed to show no infection under 
field conditions. One thousand and sixty-six attempts at artificial in- 
fection of this plant failed’ to cause infection and death of well- 
established plants. Further studies are in progress to determine 
the factors and nature of this resistance. 


176—Growth of Phymatotrichum omnivorum in Plant Juices as Correlated 


with Resistance of Plants to Root Rot, by Walter N. Ezekiel, 
J. J. Taubenhaus, and J. F. Fudge, Phytopathology, May, 
1932. 22: 459-474. 


Phymatotrichum omnivorum, the fungus that causes root rot, was 
grown in series of cultures prepared with juices expressed from four 
monocotyledonous plants (corn, onions, cannas, and nut grass) resistant 
to. the disease and from four dicotyledonous plants (cotton, carrots, 
turnips, and sweet potatoes) susceptible to the disease. Growth of 
the fungus was markedly inhibited in the undiluted, though autoclaved, 
juices from all of the resistant plants, while profuse and heavy growth 
was obtained with juices from three of the four susceptible plants. 
With diluted juices, good growth was obtained even in series from the 
resistant plants. It is therefore concluded that monocotyledonous 
plants resistant to root rot apparently contain materials that in 
sufficiently high concentration can inhibit the growth of the root rot 
fungus, and that the resistance of these plants to the disease is 
probably based, at least in part, on the presence of this material 
or materials. Further study is under way to determine more accurately 
the materials involved. 


177—Leaf Temperatures of Cotton Plants with Phymatotrichum Root 


Rot, by Walter N. Ezekiel and J. J. Taubenhaus. Science, 
April, 1932. 75: 391-392. 

Leaves from plants wilted from Phymatotrichum root rot were as 
much as 6.5° F. warmer than air temperature, while leaves from 
normal plants were usually cooler than air temperature. Series of 
measurements made with mercury thermometers and by thermocouples 
showed that in July and in September, 1930, leaves from root rot 
ee plants averaged about 3° F. warmer than leaves from normal 
plants. 


181—A Preliminary Comparison of Fleeces from B and C Type Rambouil- 


lets, by J. M. Jones, B. L. Warwick and S. P. Davis, Proceed- 
ings of the Twenty-fourth Annual Meeting of the American 
Society of Animal Production, January, 1932, p. 42-43. 

The records of over 1100 fleeces from pure bred Rambouillet ewes 
of ages one to nine years at Substation No. 14 have been studied to 
compare the production of B and C type sheep. The discrimination 
shown by buyers of feeder lambs against the wrinkly B type lamb 
adds to the importance of the problem. 

In this study an animal is recognized as B type when it carries 
three or more prominent neck folds, one or more of which extends 
over the top of the neck; one or more on the side or thigh, and a 
prominent fold at the base of tail. 

Smooth bodied animals as well as those carrying fewer folds than 
defined above, are classified as C type. 

The B type ewes produce nearly a pound more unscoured wool than 
C type, but much of the difference is due to grease, suint, ete., which 
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scours out. The staple length averages much better in the C type 
and a larger proportion of these fleeces can be sold as strictly combing 
wool. Contrary to popular opinion, wool from B type sheep actually 
averages slightly coarser than that from the C type. This study tends 
to point to the conclusion that range flocks made up of comparatively 
smooth bodied ewes carrying dense fleeces of staple wool will produce 
as much wool (clean basis) as is produced by B type animals, and 
furthermore they produce more desirable feeder lambs. 


182—Propagating Sorghum by Cutting, by H. E. Rea, and R. E. Karper. 
American Journal of Botany, June, 1932, 11:464. 
Propagating trials with stem cuttings of various types and varieties 
of sorghums and one variety of Indian corn showed the sorghums 
readily developing both roots and shoots while corn produced only 
roots from the root band area. Stalk pieces used were stripped 
and unstripped two-node cuttings and stripped many-node cuttings. 
Glass jar propagators were used with the former while the latter 
were heeled-in in the greenhouse bed. Propagations by the latter 
method were more successful. Broomcorn and the grass sorghums 
were propagated more successfully from cuttings than were either 
sorgos or the grain sorghums. Sorghum cuttings were found to 
develop roots both from the base of the stem bud and from the 
root band circling the node of the mother cutting. 


184—The Changing of Flora of the Southwest, by H. B. Parks. Journal of 
Economic Entomology, June, 1932, 25: 506-513. 

The statement is made that for a proper explanation of the floral 
divisions of the Southwest an enumeration of the geological deposits 
must be given as the floral areas correspond more definitely to 
geological deposits than soil areas. An outline is given of the floral 
areas and distinctive plants. This gives the ideal picture of the 
Southwest before it was broken up for agricultural purposes. The 
present condition brought about by the inroads of agriculture and of 
over-grazing are reviewed. The conclusion is drawn that the native 
honey flora has almost disappeared. It is then shown that in certain 
sections sweet clover, alfalfa and cotton have replaced the original 
honey flora. It is predicted that in much of the Southwest country 
much of the land now under cultivation or in overstocked ranges will 
return to pasture land but under the supervision of farmers who will 
recognize the fact that pastures require attention. This will mean 
the return of mesquite and other well known bearing shrubs and 
trees. Strains of sweet clover will develop which will maintain them- 
selves throughout this district. The native horsemints which are 
aggressive will occupy the land now depleted by the plow and over-! 
grazing. It is predicted that this combination will bring the South- 
west back as heavily producing honey area and that the honey produced 
will be sufficiently light in color to go into competition with the honey 
from the North. 


186—Chromosome Behavior as a Factor in Berry Breeding, by S. H. Yarnell, 
Proceedings American Society Horticultural Science, 1930, 
pp. 114-117. 

Degree of sterility of third and fourth generation Nessberry-rasp- 
berry and Nessberry-blackberry crosses is fairly well correlated with 
chromosome irregularity. Such irregularity is due to the fact that 
chromosomes from different species are combined in the hybrids. 
Most of these plants, like the Nessberry, have 14 pairs of chromosomes. 
Inbreeding with selection is thus necessary to establish fertile types 
that are desirable commercially. 
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190—Breeding Varieties of Cotton to Meet the Needs of Mechanical 
Harvesting, by D. T. Killough, The Valley Farmer, February 
by UGePE Se Ins BE , 

In studying the problems in connection with the mechanical harvest- 
ing of cotton, tests were conducted to determine the adaptability of 
a number of the more commonly grown varieties of cotton to harvest- 
ing by machinery. Certain difficulties were encountered in harvesting 
due largely to the spreading vegetative growth and indeterminate 
fruiting habits of these varieties. The need was evident from these 
studies for a variety of cotton that, in addition to yielding well, would 
have an early and short fruiting period, would have large storm- 
resistant bolls, and a minimum of vegetative growth, in order that 
the cotton could be readily harvested from the plants by machinery 
with a minimum of loss and early enough in the season to escape damage 
by unfavorable weather conditions generally existing later in the 
fall. The breeding work, conducted over a period of five years in 
developing a variety through hybridization having the characteristics 
mentioned, is described. In harvesting trials with the new variety, the 
machine was able to harvest a higher percentage of cotton from the 
plants with less trash to lower the grade than was possible with 
the other commonly grown varieties tested. 


192—-Migration and Population Studies of the Cotton Bollworm Moth 
(Heliothis obsoleta Fab.), by J. C. Gaines, Journal of Economic 
Entomology, August, 1932, 25:769. 

It was found that a cart-type of screen trap, which was pushed 
along over cotton in the field, proved successful in obtaining informa- 
tion regarding the extent of local migration and the abundance of 
bollworm moths in the fields. In correlating these records with those 
taken in connection with oviposition, bollworm injury, and rate of 
plant growth, it was found also that oviposition and rate of plant 
growth were closely associated, but that there was no correlation 
between the moth population and the oviposition in these fields. 


196—Studies on the Progress of Boll Weevil Infestation at Various 
Distances from Hibernation Quarters, by J. C. Gaines, Journal 
of Economic Entomology, December, 1932, 25:1181. 

The rapidity of boll weevil (Anthonomus grandis Bob.) spread was 
determined by a study of the degree of infestation and screen trap 
collections of weevils in cotton at various distances from hibernation 
quarters. The catch on traps located in fields not planted to cotton, 
but in the vicinity of cotton, indicates the degree of movement from 
field to field. Shortly after the peak of catch occurs on these screen 
traps in the non-cotton fields, distribution of weevils has become 
general throughout such sections, regardless of what the previous 
infestation in cotton has been; and there are present a considerable 
number of weevils to go into hibernation at places where favorable 
shelter occurs. 


197—Relation between Wind Distribution of Winged Forms and Infestation 
of the Turnip Aphis, Rhopalosiphum pseudobrassicae Davis, by 
J. N. Roney. Journal of Economic Entomology, August, 1932, 
25: No. 4. 

A study of screen collections of the turnip aphis and analyses of 
the infestations on 30 plantings in several trucking communities show 
that the infestation of the various plantings has a definite influence 
on other plantings in the same community. Neglect in controlling 
an infestation or failure to prevent its spread by plowing the crops 
under before heavy migration of the aphids begins means the difference 
between profit and loss to that community. 
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200—On a New Damping-off Disease of Texas Bluebonnets, by J. J. Tau- 
benhaus and Walter N. Ezekiel. Mycologia, September-Octo- 
ber, 1932, 24: 457-459. 

A new crown-rot and damping-off disease was found on Texas blue- 
bonnet plants transplanted into the greenhouse. The disease was 
shown to be caused by Pythium Debaryanum and a species of 
Rhizoctonia. Both of these organisms were found to be soil-borne, and 
readily controlled by stem sterilization of the infested soil and disin- 
fection of the young seedlings when transplanting. 


201—Testing Iowa Wilt-resistant Watermelons in Texas, by J. J. Taubenhaus 
and Walter N. Ezekiel. Plant Disease Reporter (mimeo- 
graphed) U. S. Department of Agriculture, Bureau of Plant 
Industry, March, 1932, 16: 21-22. 

In this first test in Texas, the three varieties of Iowa watermelons 
(Pride of Muscatine, Iowa King, and Iowa Belle) were highly resistant 
to wilt. The susceptibility and adaptability of these varieties will be 
tested further under Texas conditions. 


204—Biology of the Pink Bollworm in Texas, by W. L. Owen and S. L. 
Calhoun. Journal of Economic Entomology, August, 1932, 
25: 746-751. 
This paper presents a brief summary of the more important findings 
concerning the life cycle and seasonal history of the pink bollworm 
(Pectinophora gossypiella, Saunders), as studied at Presidio, Texas. 


205—Quantitative Variations in Vitamin A Content of Butter Fat, by G. 
S. Fraps and Ray Treichler. Industrial and Engineering 
Chemistry, 1932, 24:1079. 

Eighteen samples of butter fat from the mixed milk of various 
herds collected from a creamery at intervals of approximately a month 
from March, 1928, to September, 1929, contained from 17 to 50 units 
of vitamin A to the gram, with an average of 28 units. Butter fat 
from cows on pasture was high in vitamin A, containing 33 units to a 
gram but that from a cow fed on cottonseed meal and hulls without 
pasture contained only 2.5 units to the gram and that from a cow 
which was fed on cottonseed meal and sorghum silage without pasture 
contained 2 to 6 units to the gram. 


207—Causes of Low Nitrification Capacity of Certain Soils, by G. S. 
Fraps and A. J. Sterges. Soil Science, 1932, 34:353. 

The low nitrification capacity of a number of soils was found to be 
due to insufficient organisms or calcium carbonate or both. Soils 
which did not nitrify ammonium sulphate were caused to nitrify it 
by additions of actively nitrifying soil or of calcium carbonate or 
both. Nitrifying soil organisms may remain in a dry soil for many 
years. The quantity of nitrates produced usually increases with the 
quantity of nitrifying cultures added to a sterilized soil but the 
increase was not in direct proportion to the quantity of soil added. 
The nitrate organisms may be present in sufficient number to produce 
appreciable amounts of nitrites from ammonium sulphate when the 
nitrate organisms are not sufficiently abundant or sufficiently active 
to produce nitrates. Nitrite organisms are either more abundant 
in the soil than nitrate organisms or else nitrify more rapidly. 


208—Sclerotinia Wilt of Greenhouse Snapdragons, by J. J. Taubenhaus and 
W. N. Ezekiel. American Journal of Botany, December, 1932, 
19: 808-811. 
A serious wilt disease was found on fall greenhouse snapdragons in 
the vicinity of Temple, Texas. The disease was artificially reproduced 
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by inoculation with Sclerotinia isolated from_the snapdragon and 
from other hosts, and the fungus reisolated. The sclerotia produced 
apothecia, asci, and ascospores typical of Sclerotinia sclerotiorum 
(Lib.) Mass. 


209—Seed Transmission of Cotton Wilt, by J. J. Taubenhaus and Walter 
N. Ezekiel. Science, July, 1932, 76: 61-62. he 
While it is well known that many wilt diseases are carried inside 
the seeds of the host plants, this has been questioned in the case of 
cotton wilt. Two lines of investigation, very briefly summarized in 
this paper, have now proved that wilt may be transmitted inside cotton 
seeds. Seed selected from wilt-infected plants were sown in con- 
tainers free from wilt, and a few of the plants developed typical wilt 
while no wilt appeared in the check plants. In isolations from the 
seed and other parts of wilt-infected cotton plants, Fusarium vasin- 
fectum was recovered from seeds from some but not all infected 
plants. Many of the seeds which yielded the fungus had failed to 
germinate; it is obvious that the disease could nevertheless be trans- 
mitted inside such dead seeds as well as inside the viable seeds. 


211—Report of the Fifth Annual Cotton-Root-Rot Conference, by W. N. 
Ezekiel, D. C. Neal, Paul R. Dawson, and E. B. Reynolds. 
Phytopathology, December, 1932, 22: 983-993. 

This report includes very brief abstracts of the 55 technical papers 
presented at the annual root rot conference held at Austin, Texas, on 
February 1 and 2, 1932. These papers included the results obtained 
during the preceding year in studies relating to physiologic speciali- 
zation of Phymatotrichum omnivorum, growth and nutrition of the 
fungus, sclerotial and spore stages, host plants, infection and resistance, 
hibernation and transmission of root rot, occurrence of root rot and 
estimation of losses; and studies bearing directly on control of the 
disease from the aspects of soil conditions, including soil reaction, 
fertilizer applications, soil disinfectants, barriers to limit spread of 
root rot, subsoiling, rotation, and resistant species and varieties. 


212—Genetic and Cytological Studies in Hybrids of Zea and Tripsacum, by 
P. C. Mangelsdorf and R. G. Reeves. Proceedings Sixth Inter- 
national Congress Genetics, Vol. 2: 134-135. 

Tripsacum dactyloides, a grass related to Zea Mays, is indigenous 
to the United States. It does not cross naturally with maize but 
hybrid seeds. can be readily produced if the styles of maize ‘are cut 
off, before pollination, to a length comparable with those of Tripsacum. 

Three types of Zea Tripsacum hybrids have been studied. The 
first, a cross of Zea x tetraploid Tripsacum, has 46 chromosomes, one 
genom of 10 from Zea and two genoms of 18 each from Tripsacum. 
At meiosis the 86 Tripsacum chromosomes pair to form 18 bivalents; 
the 10 Zea chromosomes all behave as univalents. There is little, if 
any, pairing of the Zea chromosomes among themselves or with those 
of Tripsacum. The 18 bivalents behave quite regularly in their distri- 
bution to the daughter nuclei while the 10 univalent Zea chromosomes 
lag and appear to be presented to the daughter nuclei at random, 
the most common distribution being 6:4. This hybrid is completely 
sirens: and so far has not set seed when backcrossed with either 
parent. 

The second hybrid, Zea x diploid Tripsacum, has 28 chromosomes, . 
one genom of 10 from Zea and one genom of 18 from Tripsacum. 
There is little, if any, pairing. All of the chromosomes lag and, 
in the first division, are sometimes enclosed by a single nuclear 
membrane, the reduction division failing completely. This hybrid is 
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male-sterile but sets seed to the extent of about 3 per cent when 
pollinated with either parent. The functional female gametes are 
apparently those which have resulted from a failure of the reduction 
division and have received the somatic chromosome number. Thus 
when crossed with Tripsacum the backcrossed plants have 46 chromo- 
somes, one genom of 10 from Zea and two genoms of 18 each from 
Tripsacum. When crossed with Zea the backcrossed plants have 38 
chromosomes, two genoms of 10 each from Zea and one genom of 
18 from Tripsacum. These cytological observations are substantiated 
by genetic results. When a hybrid plant which has received the 
dominant gene for yellow endosperm from Zea is backcrossed by 
recessive white maize, all the seeds are yellow, indicating that all 
functional gametes must receive this particular Zea chromosome (and 
probably all others as well). 


The third hybrid studied is the backcross of the second hybrid by 
Zea. It has 38 chromosomes comprising two genoms from Zea and 
one from Tripsacum. The behavior of the chromosomes is similar 
to that in the first hybrid except that here the 20 Zea chromosomes 
pair to form 10 bivalents while the 18 Tripsacum chromosomes behave 
as univalents. There is little, if any, pairing of the Tripsacum chro- 
mosomes with those of maize or among themselves. This hybrid, 
though male-sterile, is partially fertile as a female. 


The cytological studies in these three hybrids indicate that there is 
little or no homology between the Zea and Tripsacum chromosomes. 
Lack of pairing among the Zea chromosomes in the first hybrid and 
among the Tripsacum chromosomes in the third hybrid indicates that 
there is little, if any, duplication of chromosomes in the normal 
complements of either Zea or Tripsacum. 


Gentic studies in these three hybrids show, in general, a close asso- 
ciation between the ratio of Zea and Tripsacum germ plasm and the 
expression of the generic characters received from parents. With few 
exceptions, no dominance of the characters of one genus over those of 
the other is shown. The fact that one genom of 10 chromosomes 
from Zea has practically the same effect as a genom of 18 chromosomes 
from Tripsacum suggests that, if the 18 Tropsacum chromosomes have 
originated from a smaller number, this change probably has not been 
the result of recent duplication. 


The second hybrid, Zea x diploid Tripsacum, has been crossed with 
Euchlaena, a third genus of this tribe. Due to the failure of the 
reduction division in the hybrid, this cross receives one genom each 
of Tripsacum and Zea from the pistillate parent and one genom of 
Euchlaena from the staminate parent. This triple hybrid thus 
combines all the chromosomes from three distinct genera and furnishes 
an opportunity to determine directly the chromosome relationships 
involved. 


213—Violet Root Rot on Sweet Potatoes and Coralberries, by J. J. Tau- 
benhaus. Plant Disease Reporter, May 15, 1932, 16:74. 


Sweet potatoes as well as coralberries were found to be heavily 
infected by violet root rot. This is the first time that this disease has 
been found on these two hosts in Texas. With reference to sweet 
potatoes, the mere process of “curing”? seemed to have killed the 
organism, at least judging by the attempts to culture the organism 
from the specimens studied. 
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216—The Production of Mutations in American Upland Cotton (Gossypium 
hirsutum) by Radiations, by W. R. Horlacher and D. T. Kil- 
lough. Proceedings of the Sixth International Congress of 
Genetics, August, 1932, Vol. 2. 

American upland cotton (Gossypium hirsutum,) has been found to be 
quite susceptible to X-ray treatment. In radiating dry cotton seed 
variant types were produced in large numbers among the progeny 
grown from the X-rayed seed. These consisted of Teratological forms 
and of types that were quite evidently due to somatic mutations. 
The X. generation, grown from selfed bolls on the X: plants, gave 
evidence that heritable changes in leaf color and shape had been 
induced. Two of these are progressive mutations. Gene mutations 
which are inherited in Mendelian ratios in future generation were 
induced. 


218—A Dominant Mutation of Frequent Recurrence in Sorghum, by R. E. 
Karper. The American Naturalist, November-December, 1932, 
Vol. LXVI. 

This paper reports the results of studies on the persistent and 
frequent occurrence of a dominant mutation involving only a single 
gene and which has been appearing regularly among these inbred 
lines for the past 15 years. The rate of mutation of this gene has 
been determined over the past 5 years and the data prepared for 
publication. Each year a few typical kafir plants of unusual height, 
considerably taller than any other form or variety in cultivation, have 
continued to appear among the inbred lines. The tall plants are 
typical of the parental lines in which they appear in all characters 
except height, in which respect they are from 100 to 75 cm. taller 
than normal plants. The increased height is due to the elongation 
of the internodes. The various pure lines have been intercrossed so 
as to eliminate the possibility of these abnormal plants being due to 
complementary height factors and accounted for through hybridization 
between two pure lines. This was found not to be the case and all 
of the mutations tested have segregated in a simple 8:1 ratio, indicating 
that a single gene mutation is concerned. Records on a number of 
plant characters among the progeny of the mutations and of the 
parental line show that the tall plants are recovered in the F: genera- 
tion, identical with the original mutation, and that they have all the 
attributes of the parental line from which they arose except height of 
plant, for which only the single gene is responsible. The tall muta- 
tions have appeared in 6 of the 8 inbred lines. The total combined 
population of the 8 lines grown during the past 5 years was 14,520 
plants, among which 24 tall mutations have appeared during this 
period. The mutation ratio, considered on the basis of zygotes, is 
1:604. Presuming that the mutation of this gene may occur as readily 
among the male gametes as among the female gametes, the mutation 
ratio in the gametes is 1:1209, or 827 per million. 

Persistent, spontaneous mutations of this sort among superior line 
selections increased and distributed for general planting may give the 
appearance of mixed or inferior seed stock and these studies clarify 
the subject by showing that such uniformity is not necessarily due to 
cross-fertilization or seed mixtures but may be due to new and 
spontaneous mutations recurring at a high rate. One of these lines, 
known as Blackhul kafir 153, has been in general cultivation for a 
number of years during which time abnormalities of this kind have 
shown up in fields. An increase block of this strain was planted with 
seed from 100 bagged heads at Chillicothe the past year. Among 
a total of 23,256 plants in this block were found 28 tall mutations. On 
the basis of zygotes, the rate of mutation in this stock was 1 mutant 
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to 829 normal plants. Among the gametes and the mutation ratio was 
1:1658, or 603 per million, only slightly lower than the rate found 
among the inbred plats and verifying the high rate of mutation of this 
dominant gene. 


221—The Callusing and Rooting of Cotton Stem Cuttings, by H. E. Rea. 
Plant Physiology, 1932, 4: 733-737. 

The callusing and rooting of cotton stem cuttings were tested under 
variations of maturity of cutting-wood, conditions of cuttings before 
placement, media, and protection provided in the cutting bed. The 
highest percentages of rooted cotton cuttings were secured from 
mature wood cuttings in exposed greenhouse beds of quartz sand. A 
number of cuttings of horticultural plants were studied under identical 
conditions provided for the cotton. Compared with the results secured 
with the horticultural cuttings, the results with cotton cuttings were 
mediocre. 


224—-Johnson Grass (Sorghum Halepense)Poisoning, by F. P. Mathews, 
Journal of the American Veterinary Medical Association, 1932, 
81:663. 

Seven outbreaks of Johnson grass poisoning are reported. Attention 
was called to the fact that these outbreaks followed periods of 
drouth in the late spring and early summer months. Frosting of the 
grass did not appear to be as important a factor in this type of 
poisoning in the Big Bend area as it is in the northern portions of 
the United States. 


233—Standards for Training Research Workers, by Jessie Whitacre. Pro- 
ceedings of Association of Land-Grant Colleges and Universi- 
ties, November, 1932. 

This paper is a resume and discussion of two other papers previously 
presented to national home economics meetings, (1) A Forward-Looking 
Program of Research in Home Economics in Land-Grant Colleges by 
Agnes Fay Morgan, and (2) Report of the Chairman of the Committee 
on Training for Research in Home Economies by Sybil L. Smith. The 
conclusion was reached that when choosing a staff member to do home 
economics research, consideration must be given to the candidate’s 
familiarity with the subject matter in that field of home economics 
to which she comes, as well as to the training in the tool courses 
of research and background courses of home economics. The tool 
courses include statistics, research methods, English, public speaking, 
use of library, modern languages, psychology, philosophy, and logic. 
The background courses include chemistry, physics, engineering, physi- 
ology, bacteriology, psychology, economics, and sociology. 

The diversified training of home economics, and the human contacts 
in the course of it should develop certain qualities of mind and character 
that especially fit one for home economics research. Important among 
these qualities are the habit of keen observation, the capacity for 
critical thinking, ability and disposition to be honest in fact as well as 
intention, an intelligent gehuine professional interest in one’s work, 
a tenacity of purpose and’ passion for perfection that fortify one 
against the inescapable monotony in research, and a pleasant person- 
ality that makes cooperative efforts with fellow-workers an agreeable 
experience. 
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224. The Influence of Peanuts and Rice Bran on the Quality of Pork (1918). 
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226. Cooperative Soft Pork Investigations (1918). 

227. *Studies on the Harlequin Bug (1918). 

228. Influence of Peanut Meal on the Quality of Pork (1918). 

229. Experiments at Substation No. 8, Angleton, Texas, 1909-1916. 

281. The Beemoth or Waxworm (1918). 

282, *Mineral Requirements of Sheep (1918). r 

235. *Cooperative Fertilizer Experiments with Cotton, Corn, Sweet Potatoes, and Irish 
Potatoes, 1908-1917. 

236. “Grain Sorzhum Improvement (1918). 

237. *Progress Report, Substation No. 11, Nacogdoches, Texas, 1909-1915. 

239. *Control of Weeds in Rice Fields (1918). 

240. The Utilization of Yucca for the Maintenance of Cattle (1918). 

241. *Cottonseed Meal (1919). 

242. ‘*Hardening Peanut-Fed Hogs (1919). 

243. *The Need of Texas Soils for Lime (1919). 

244, Composition of the Soils of Archer, Franklin and Harrison Counties (1919). 

245. Feeding Values of Certain Texas Feeding Stuffs (1919). 

247. The Chemical Composition of the Cotton Plant (1919). 

253. *Report of Experiments at Substation No. 12, Chillicothe, Texas, 1915-1917. 

254. *Report of Experiments at Substation No. 11, Nacogdoches, Texas, 1916-1918. 

255. ‘*Beekeeping for Beginners (1919) (Reprint). 

256. *The Cowpea Weevil (1919). 

257. *The Cotton or Melon Louse: Life History Studies (1919). 

258. Report of Experiments, Substation No. 4, Beaumont, Texas, 1915-1918. 

259. Nitrification in Texas Soils (1920). 

260. *Wilts of the Watermelon and Related Crops (1920). 

262. The Searing Iron versus the Knife for Docking or De-tailing Lambs (1920). 

263. *Rations for Fattening Steers 1920). 

267. *The Relation of the Phosphoric Acid of the Soil to Pot Experiments (1920). 

269. Grain Sorghums versus Corn for Fattening Lambs (1920). 

270. *A Study of the Black and Yellow Molds of Ear Corn (1920). 

212. *The Chemical Composition of Texas Honey and Pecans (1921). 

278. *Pink Root Disease of Onions and Its Control in Texas (1921). 

274. *Cotton Variety Experiments, Substation No. 3, Angleton, Texas (1921). 

275. *Spur Feterita (1921). 

276.  *Corn Variety Experiments, Substation No. 8, Angleton, Texas (1921). 

277. ‘*Sweet Potato Fertilizer Experiments at Substation No. 2, Troup, Texas (1921). 

279. Type and Variability in Kafir (1921). 

282. *The Composition and Feeding Value of Wheat By-Products (1981). 

288. *The Relation of Soil Nitrification and Ammonification to Pot Experiments (1921). 

284, *Availability of Potash in Some Soil-Forming Minerals (1921). 

285. *Grain Sorghum versus Corn for Fattening Lambs (1922). 

286. *Rice Bran for Fattening Hogs (1922). 

287. *Availability of Some Nitrogenous and Phosphatic Minerals (1922). 

288. *Cotton Variety Experiments, 1912-1920, Substation No. 7, Spur, Texas. 

289. *The Effect of Rock Phosphate upon the Corn Possibility of the Phosphoric Acid of 
the Soil (1922). 

290. *Digestibility of the Sugars, Starches, Pentosans and Proteids of Some Feeding 
Stuffs (1922). 

291. *Digestion Experiments (1922). 

292. The Blueweed and Its Eradication (1922) (Reprint). 

294. *Shelling Percentages in Grain Sorghum (1922). 

295.  ‘*Correlation Between External Body Characters and Annual Egg Production in 
White Leghorn Fowls (1922). 

296. ‘Grain Sorghums versus Corn for Fattening Baby Beeves (1922). 

297. An niueayes Study of a Typical Ranching Area on the Edwards Plateau of Texas 
19 : 

800. ‘*Organic Constituents of the Soil (1922). 

801. *Soils of Bell, Jefferson, Smith, Taylor, and Webb Counties (1922). 

802. “The Needs of Soils of Brazos and Jefferson Counties for Sulphur (1922). 

804. *The Fixation of Phosphoric Acid by the Soil (1922). 

805. ‘*Swine Feeding Experiments (1928). 

806. “Grain Sorghums versus Corn for Fattening Lambs (Third Experiment) (1928). 

807. Texas Root-rot of Cotton and Methods of Its Control (1928). 

308. The Sweet Potato Weevil (1928). 

809. *I. Fattening Steers on Cottonseed Meal and Hulls with and without Corn. 

II. The Influence of Age in Fattening Steers (1928). 

810. The Interpretation of Correlation Data (1928). 

811. The Influence of Individuality, Age and Season upon the Weight of Fleeces 
Produced by Range Sheep (1928), 

812. Commercial Fertilizers in 1922-1928. 
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818. *Rice Bran and Rice Polish for Growing and Fattening Pigs (1923). Pe 

314. Commercial Feeding Stuffs: September 1, 1922, to August 31, 1923. 

315. Digestion Experiments With Oat By-Products and Other Feeds (1924). (Report 
No. 7.) 

316. The Soils of Brazos, Camp, Ellis, and Washington Counties (1924). 

a1y. *Comparative Influences of Various Protein Feeds on Laying Hens (1924). 

818. The Relation Between Rents and Agricultural Land Values in Theory and in 
Practice (1924). 

819. Field and Laboratory Notes on a Fatal Disease of Cattle Occurring on the Coastal 
Plains of Texas (Loin Disease) (1924). 

320. The Influence of Individuality, Age, and Season Upon the Weights of Fleeces Pro- 
duced by Angora Goats Under Range Conditions (1924). 

323. *The Price of Feed Utilities (1924). 

325. *Effect of Cropping Upon the Active Potash of the Soil (1924). 

326. *Breeding Experiments with Blackberries and Raspberries (1925). 

227. An Agricultural Economic Survey of Rockwall County, Texas (1925). 

328. *The Life History and Control of the Pecan Nut Case Bearer (1926). 

829. *Energy Production Coefficients of American Feeding Stuffs (1925). 

330. *Farm Mortgage Financing in Texas (1925). 

331. *The Value of Various Feeds in the Control of Coccidiosis in Chicks (1925). 

332. *Biometrical Studies of Lint and Seed Characters in Cotton (1925). 

"323. *Heritable Chlorophyll Deficiencies in Seedling Cotton (1925). 

334. *Trend of Taxes on Agricultural Land in Texas and Distribution of the Farmers’ 
Tax Dollar 1925). 

337. Soils of Eastland, El Paso, Lubbock, and San Saba Counties (1926). 

839. *The Cotton Flea Hopper (1926). 

340. The Effect of Spacing on the Yield of Cotton (1926). 

341. Cottonseed Products as Feed, Fertilizer and Human Food (1926). 

342. Angleton Grass (1926). 

343. Studies of a New Fusarium Wilt of Spinach in Texas (1926). 

344. Feeding Bone Meal to Range Cattle on the Coastal Plains of Texas (1926). 

345. The Possibilities of Brazil as a Competitor of the United States. in Cotton Grow- 
ing (1926). 

347. *Studies on the Biology of the Pecan Nut Case Bearer (1926). 

849. *Variation in Certain Lint Characters in a Cotton Plant and Its Progeny (1926). 

350. Fertilizer Statistics for Texas (1927). 

351. Short-Term Farm Credit in Texas (1927). 

352. Rice Bran as a Feed for Dairy Cows (1927). 

353. *The Influence of Parentage, Nutrition, Temperature, and Crowding on Wing Pro- 
duction in Aphis Gossypii, Glover 1927). 

354. Varieties of Cotton for the Gulf Coastal Plains of Texas (1927). 

355. Relation of the Potash Removed by Crops to the Active, Total, Acid-Soluble and 
Acid-Insoluble Potash of the Soil (1927). 

356. *Contro] and Spring Emergence of the Cotton Flea Hopper (1927). 

357. Effect of Potash Fertilizer on the Carrying Quality of Tomatoes (1927). 

358. *An Economic Study of the Dairy Industry in Texas (1927). 

359. Hybrid Vigor in Sorghum (1927). 

360. *The Effect of Spacing and Time of Thinning on the Yield, Growth, and Fruiting 
Characteristics of the Cotton Plant in 1925 (1927). 

362. *Large-Scale Cotton Production in Texas (1927). 

363. Sorgo Silage, Sorgo Fodder and Cottonseed Hulls as Roughages in Rations for 
Fattening Calves (1927)- 

364. Varieties of Cotton in Northwest Texas (1927). 

365. *Crop Rotation in the Blackland Region of Central Texas (1927). 

366. Varieties of Cotton in the Red Prairies of Northwest Texas (1927). 

367. Activities of Livestock on the Range (1927). 

369. Varieties of Cotton for East Central Texas (1927). 

871. Effect of Salt Water on Rice (1927). 

372. *Digestibility and Production Coefficients of Poultry Feeds (1927). 

373. Harvesting Grain with the Combined Harvester-Thresher in Northwest Texas (1927). 

874. A Chemical Study of Varieties of Cottonseed (1927). 

3765. The Soils of Bowie, Denton, Freestone, and Red River Counties (1927). 

376. The Effect of Various Rations on the Storage Quality of Eggs (1928). 

877. Hibernation of the Cotton Flea Hopper (1928). 

378. *Services, Facilities, and Costs of Marketing Vegetables in the Lower Rio Grande 
Valley of Texas (1928). 

879. Grain Sorghum vs. Corn for Fattening Lambs (1928). 

380.  *Investigations on Control of Cotton Flea Hopper in 1927 (1928). 

881. *Peanuts in Texas (1928). 

882. Bagworms of Texas (1928). 

3838. *Relation of Farm Prices to Quality of Cotton (1928). 


*These bulletins will be loaned on request of those agreeing to return them. 
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384. Varieties of Cotton for Central East Texas (1928). : 3 

385. Changes in Body Measurements of Steers During Intensive Fattening (1928). 

386. The Influence of Moisture and Temperature on Cotton Root-rot (1928). 

388. Denton Wheat, A New Variety for North Texas (1928). "a eh 

389. Relation of Cotton Root-rot and Fusarium Wilt to the Acidity and Alkalinity of 
the Soil (1928). 

890. Experiments with Fertilizers on Rotated and Non-Rotated Crops (1928). 

391.  *Relation of the Water-Soluble Potash, the Replaceable and Acid-Soluble Potash to 
the Potash Removed by Crops in Pot Experiments (1928). 

392. Commercial Feeding Stuffs, September 1, 1927, to August 31, 1928 (1928). 

293. Plants Susceptible or Resistant to Cotton Root-Rot and Their Relation to Control 
(1929). 

394.  *Boll Weevil Control by Airplane Dusting (1929). 

895. Systems of Farming for the Black Waxy Prairie Belt of Texas (1929). 

396. Sudan Grass, for Hay, Seed, and Pasture (1929). ‘ 

397. Corn Varieties in Texas; Their Regional and Seasonal Adaptation (1929). 

398. Fertilizers for Rice in Texas (1929). 

399. Varieties of Cotton for the Blackland Regions of Central Texas (1929). 

400. The Basicity of Texas Soils (1929). 

401. *The Cotton-Square Borer (1929) a 

402. Supplementary Emergency-Production Coefficients of American Feeding Stuffs Fed 
Ruminants (1929). 

403. Commercial Fertilizers in 1928-1929 and Their Uses (1929). 

404. Commercial Feeding Stuffs from September 1, 1928, to August 31, 1929 (1929). 

405. Karakul Sheep (19380). 

406. Cotton Variety Experiments at Substation No. 2, Troup (1930). 

407. The Inheritance of Cryptorchidism in Goats (1930). 

408. The Effect of Sulphur on Yield of Certain Crops (1930). 

409. Normal Growth of Range Cattle (1930). 

410. Cottonseed Meal as a Feed for Hogs (1930). 

411. Factors Influencing Run-off and Soil Erosion (19380). 

412. Occurrence of Nitrites in Soils (1930). 

413. Planning the Ranch for Greater Profit (1930). 

414, Possibilities of Sulphur as a Soil Amendment (1930). 

415. Commercial Fertilizers in 1929-1980 and Their Uses (1980). 

416. Methods of Ginning in Relation to the Grade and Staple of Cotton (1980). 

417. Varieties of Cotton for North Texas (1980). 

418. eer can by Sheep of the Constitutents of the Nitrogen-Free Extract of Feeds 
1980). 

419. Citrus Production in the Lower Rio Grande Valley of Texas (1980). 

420. Commercial Feeding Stuffs from September 1, 1929, to August 81, 1980 (1980). 

421. A Chemical and Microbiological Study of Lufkin Fine Sandy Loam in Relation 
to Productiveness (1931). 

422. Variations in Vitamin A and Chemical Composition of Corn (1981). 

423. Cotton Root-Rot and Its Control (1931). 

424, Grain Sorghum Date of Planting and Spacing Experiments (1981). 

425. The Estimation of Salt and Molasses in Mixed Feeds (1981). 

426. Determination of Soil Moisture by the Method of Multiple Electrodes (1981). 

427. Type of Farming Areas in Texas (1981). 

428. The Fertilizing Value of Greensand (1981). 

429. The raat of Cottonseed Meal and Other Feeds on the Storage Quality of Eggs 
1981). 

430. Chemical Composition of Soils of Cameron, Coleman, Dallas, Earth, Harris, Reeves, 
Rockwall, and Tarrant Counties (1981). 

431. The Soils of Texas (1981). 

432. Manganese in Texas Soils and Its Relation to Crops (1981). 

433. Bitterweed Poisoning in Sheep (1981). 

434, Commercial Fertilizers in 1930-1931 and Their Uses (1981). 

435. The Control of Fire Ants in the Lower Rio Grande Valley (1981). 

436. ea Energy of Feeds Caculated from Feeding Experiments with Sheep 
1981). 

487. Digestibility by Chickens of the Constituents of the Nitrogen-Free Extract of 
Feeds (1981). 

488. Tomato Varieties and Fertilizers for the Lower Rio Grande Valley of Texas (1931). 

439. Estimation of Nitric and Nitrous Nitrogen in Soils (1981). 

440. Commercial Feeding Stuffs from September 1, 1980, to August 81, 1981 (1981). 

441. The Relation of Lime and Phosphoric Acid to the Growth and Bone Development 
of White Rats (1981). 

442, Relations of Buffer Capacity for Acids to Basicity and Exchangeable Base of the 

la Soil (1982). 


Chemical Composition of Soils of Northwest and West Central Texas (1982). 
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444, 


445. The Composition and Fertilizing Value of Sewage Sludge (1932). 

446. Storage Experiments with Texas Citrus Fruits (1982). 

447. Trees and Shrubs in Northwest Texas (1932). 

448, Stomach Worms in Sheep and Goats (1982). 

449, Availability to Plants of Potash in Polyhalite (1932). 

450. Economie Efficiency of Texas Country Banks (1982). 

451. The Comparative Value of Cottonseed Hulls and Hay as Roughages for Growing 
Dairy Heifers (1932). 

452. The Mechanical Harvesting of Cotton (1932). 

453. An Economie Study of Farm Organization in the Piney Woods Farming Area of 
Texas (1932). 

454, Digestibility and Produetion Coefficients of Pig Feeds (19382). 

455. eee Red Seale and Its Control in the Lower Rio Grande Valley of Texas 
(1932). 

456. Locoism in Domestic Animals (1982). 

457. Soremouth (Contagious Ecthyma) in Sheep and Goats (1982). 

458. Inequalities in Taxation of Farm Lands and City Property Due to Scope and Method 
of Assessment (1982). 

459. Grain Sorghum Varieties in Texas (1932). 

460. Commercial Fertilizers in 1981-82 and Their Uses (1982). 

461. The Composition and Utilization of Texas Feeding Stuffs (19382). 

462. Lime and Phosphoric Acid Requirements for Chicks (1932). 

463. Probability Tables for Mendelian Ratios with Small Numbers (1932). 

464. Control of the Bitterweed Plant Poisonous to Sheep in the Edwards Plateau Region 
(1932). 

465. Fattening Lambs on Corn, Milo, Hegari, Wheat, and Oats, with Cottonseed Cake 
and Alfalfa (1932). 

466. Fig Culture in the Gulf Coast Region of Texas (1982). 

467. Commercial Feeding Stuffs, September 1, 1931, to August 31, 1982 (1982). 

468. The Quantities of Vitamin A Required by Pullets for Maintenance and for Egg 
Production (1932). 

469. Fertilizer Experiments with Cotton (1982). 

470. Creep-Feeding Range Calves (Progress Report) (19382). 

471. The Relation of Body Shape of Feeder Steers to Rate of Gain, To Dressing Per 
Cent, and To Value of Dressed Carcass. (1932). 

472. Alfalfa Production Under Irrigation in Western Texas (1932). 

473. Sorghum Silage as a Source of Vitamin A for Dairy Cows (1982). 

CIRCULARS 

Number 

EE Strawberries Under Irrigation in South Texas (1913). 

ie *Insect Enemies of Sudan Grass (1915). 

13. *The Green Bug or Spring Aphis (1916). 

16. *Directions for Preparation of Veterinary Specimens for Examination (1916). 

18. *The San Jose Scale (1916). 

21. *Research Spirit in Scientific Institutions (1920). 

22. Malvaceous Plants of Texas (1920). 

24, *Spraying San Jose Scale (1920). 

26. *Cost of Production and Its Relation to Prices (1920). 

30.  *The Practicability of the Milking Machine (1923). 

32. Cotton Boll Weevil Control in Texas (1924). 

33. The Texas Agricultural Experiment Station System (1924). 

34. The Lower Rio Grande Valley of Texas (1924). 

35. Suggestions on Queen Rearing (1925). 

37. Subterranean Clover, A New Sandy Land Grazing Crop for Southeastern Texas (1925). 

89. *Cotton Production in Texas (1926). 

40. Control of the Cotton Flea Hopper in Texas (1926). 

41. *Jujubes in Texas (1926). 

42. *Feeding Chickens (1926). 

43. Johnson Grass in Texas (1927). 

45. Texas Agricultural Outlook for 1927. 

46. *Legumes for Texas Beekkeepers (1927). 

47. *Spraying for the Control of Fig Rust (1927). 

48. *Production of Clean Milk (1927). 

50. Second Biennial Report of Apiary Inspection, 1925 (1927). 

52. Mechanical Harvesting of Cotton in Northwest Texas (1928). 

54, Abstracts of Bulletins 366-392 and Circulars 48-52 (1928). 

55. Apiary Inspection, 1927-1929; and the Foulbrood Law (19380). 

56. Abstracts of Bulletins 393-404 and Circulars 53-54 (1929). 

57. Black-Rot of Cabbage and Its Control (1930). 


Economic Phases of the Mohair Industry in Texas (1982). 
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58. The Texas Feed Law—Revised Regulations (19380). 

59. Abstracts of Bulletins 405-420 and Circulars 55-58 (1930). 

60. *Late Blight of Tomatoes and Potatoes (1931). 

61. Abstracts iy Bulletins 421-441, Circulars 59-60 and Other Publications During 1931 
(1981). 

62. The Winter Garden Region of Texas (1932). 

63. Approved Formulas for Special-Purpose Mixed Feeds (1932). 

64. Biennial Report of Apiary Inspection 1929-1931 (1932). 

65. Bermuda Onion Culture in Texas (1932). 

66. Spinach Under Irrigation in Texas (1932). 


ANNUAL REPORTS 
Number 
25th, 26th*, 27th, 28th, 29th, 30th*, 31st*, 832nd*, 38rd*, 34th*, 35th, 36th, 37th, 38th, 39th, 
40th, 41st, 42nd, 48rd, 44th, and 45th. 


MISCELLANEOUS 


Special Circular, Farmers Cooperative Gins in Texas (1920). 
Broom Corn Culture. 
Soil Survey: 

The Soil Survey, What It Is, Its Uses (1928). 
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CIRCULAR NO. 69 FEBRUARY, 1934 


DIVISION OF AGRONOMY 


GROWING SWEET CORN 
IN TEXAS 
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T. O. WALTON, President 


Sweet corn has never been extensively grown in Texas because 
no adapted varieties have been available. The Texas Agricultural 
Experiment Station has now developed and distributed two new 
sweet-corn varieties, Surcropper Sugar and Honey June, which 
have been bred especially for Texas conditions. The characteristics 
of the new varieties are described in thie Circular and brief in- 
structions are given for growing, harvesting, canning, drying, and 


for maintaining a seed supply. 


CIRCULAR NO. 69 FEBRUARY, 1934 


GROWING SWEET CORN IN TEXAS 


P. C. MANGELSDORF Sc. D., AGRONOMIST 


Although corn is used throughout the South for human consumption, 
probably to a greater extent than in other parts of the country, there is 
one type of corn, sweet corn or sugar corn, which has never been extensively 
grown or utilized by Southerners. 

In the North, sweet corn has been grown since 1779 when Lieutenant 
Richard Bagnal, who accompanied General Sullivan on his expedition 
against the Six Nations, brought back to Massachusetts from the Susque- 
hana region a new kind of corn, with wrinkled, glassy seeds, known by the 
Indians as “papoon.” 

he New Englanders learned to appreciate the merits of the new corn 
for roasting ears and in September, 1822, the New England Farmer 
reported that it was becoming “more and more diffused.” For years 
the variety introduced by Lieutenant Bagnal seems to have been the only 
sweet corn grown. The seed catalogue of Thorburn, in 1828, offered but , 
one variety, the “Sugar” or “Sweet,” and as late as 1848 there was 
apparently no other. 

In that year J. H. Salisbury, in his essay on Indian Corn, which won 
* the prize of the New York State Agricultural Society, stated that only 
two varieties of sugar corn, Early Adams and Sweet, had ever come to 
his attention. The variety known today as Early Adams is not a true 
sweet corn but an early, starchy-seeded field corn. It must have been no 
different in Salisbury’s day, for his own chemical analyses showed that 
it had 65 per cent starch, while the sweet corn had but about 17 per 
cent. 

In 1854 Stowell’s Evergreen, still one of the most widely grown varieties 
today, was introduced. In 1858 a Mammoth Sugar is mentioned and by 
1881, almost exactly a century since the introduction of sweet corn to 
New England, Thorburn’s catalogue, which offered only one variety a 
half century before, now gave its readers a choice of sixteen different 
kinds of sweet corn. Few seed catalogues today list as many, though 
dozens of new varieties have been perfected in the meantime. 


Today the Northern states have sweet-corn varieties in almost all 
the colors that corn is heir to and in a wide range of maturity. Sweet 
corn has become a staple article of food in Northern markets and a 
leading product of the canneries. In the meantime, its culture in the 
South has languished and only two Southern states, Tennessee and Mary- 
land, have extensive commercial acreages, while in the Cotton Belt proper 
little sweet corn is grown for any purpose. 

Why is sweet corn grown so sparingly in the South? The reasons are 
several, but the chief one is a lack of adapted varieties, especially types with 
long, tight shucks which fortify the growing ears against the ravages of 
the corn ear worm. 
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The corn ear worm of the South has a great advantage over its 
Northern relatives because it does not need to confine itself so largely 
to corn. When corn has matured the worm moves on to cotton, where, 
now known as the cotton boll worm, but still the same rapacious insect, 
it propagates millions more of its kind on the millions of acres of cotton. 
The next spring the moths emerge in swarms and, with but a single 
instinct, flock to the first corn patch to deposit their eggs. Should this 
happen to be a patch of sweet corn the newly hatched larvae have an 
easy time of it. 

The Northern varieties are mostly early-maturing types—at least they 
are early when compared to field corn—and early corn almost invariably 
has fewer and shorter shucks than later-maturing corn. Also, a Northern 
variety, whether sweet corn or field corn, early or late, is entirely out 
of its element when grown in the South. Few people realize how closely 
wedded a corn variety becomes to its home, and how differently it behaves 
when introduced into a new environment. 

Few plants are more sensitive to such changes. Dr. T. A. Kiesselbach, 
of the Nebraska Station (Nebraska Research Bulletin No. 20), showed 
some years ago that in his State corn could not be moved more than 
several counties without suffering some loss in productiveness. 

Scearcely surprising, then, that the sweet corn which grows more than 
shoulder-high in Connecticut is only knee-high in Texas. It comes up 
vigorously enough, makes a nice growth for several weeks, and then 
suddenly, while virtually still in its infancy, bursts into tassel and silk and 
ceases its growth. 


NEW SWEET CORN VARIETIES FOR TEXAS 


In 1927 the Texas Experiment Station began a program of sweet-corn 
breeding with the object of developing varieties especially adapted to 
Texas conditions. This program is still in progress but breeding work 
has been completed on two new sweet-corn varieties, Honey June and 
Surcropper Sugar. These varieties have now been extensively tested by 
the Experiment Station and by growers throughout the State and they 
appear to be very promising. This Circular is written to describe the 
characteristics of the new varieties and to present some general instructions 
for growing sweet corn in Texas. 


METHOD OF BREEDING 


Honey June and Surcropper Sugar were developed by converting Mexican 
June and Surcropper, two of the best field-corn varieties in Texas, to 
sweet corn, without changing them appreciably in any other way. 


The breeding procedure was simple. Geneticists have known for years 
that sweet corn is nothing more than a sport, or mutation, from the 
starchy-seeded condition of field corn, and that its inheritance is governed 
by one of the thousands of hereditary units, or “genes,” which make up the 
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hereditary constitution of the corn plant. Its inheritance is just as 
simple and exactly as predictable as the inheritance of blue eyes in the 
human race. In fact, sweet corn was one of the characters which Dr. 
Carl Correns, the pioneer geneticist of Germany, was studying when he 
rediscovered, simultaneously with De Vries of Huolland and Tschermak of 
Austria, the famous laws of Mendel, which furnished the first scientific 
basis of heredity and have been the foundation for all scientific plant and 
animal breeding since. 

As the sugary seeds of sweet corn are due to the single hereditary 
unit, it was decided that the most promising and surest method of breed- 
ing sweet-corn varieties for Texas was to introduce this single sugary 
gene into several well-adapted, field-corn varieties. Mexican June and 
Surcropper, two of the most widely adapted, drought-resistant, and pro- 
ductive varieties of Texas, were chosen to begin this new breeding pro- 
gram. They were crossed with Country Gentleman sweet corn, and the 
hybrids were then repeatedly backcrossed to their field-corn parent— 
a time-taking process. 

This method of breeding is similar to the “grading-up” process in live- 
stock or poultry when a mongrel herd or flock is repeatedly bred to a 
pure-bred sire. The consequences are, mathematically, the same. The first 
cross of Mexican June and Country Gentleman, for example, should be 
one-half Mexican June “blood” and one-half Country Gentleman; the 
second cross should be, on the average, three-fourths Mexican June; the 
third cross seven-eights Mexican June; and the fourth cross fifteen- 
sixteenths Mexican June. 


The only complication in this grading-up process is that the single gene 
for sugary seeds must be retained. It is a recessive gene and is obscured 
every time that a new cross, bringing in the dominant starchy seeds, is 
made. Consequently, every plant that was pollinated by Mexican June 
had also to be crossed on a pure sugary to determine whether it still retained 
the sugary gene in its “blood” or whether this all-important gene had 
been lost in the repeated shuffling of the hereditary units. All further 
selection was then based on plants which still retained the sugary factor; 
all others were discarded. 

After this grading-up process had been completed, the sugary gene was 
recovered by self-pollination and two new sweet-corn varieties, almost 
exactly like their progenitors except that the seeds were sugary instead 
of starchy, had been produced. They were named Surcropper Sugar and 
Honey June to show their relationship to their progenitors, Surcropper 
and Mexican June. 


CHARACTERISTICS OF THE NEW VARIETIES 


The method of breeding which was followed in developing Surcropper 
Sugar and Honey June practically guarantees that the finished varieties 
are very nearly identical with the original field-corn varieties, Sureropper 
and Mexican June, except in the sugar and dextrin content of the seeds. 
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As it was known that these parental field-corn varieties were well adapted 
throughout most of Texas, it was almost certain that their sweet-corn 
derivatives would also be well adapted. Consequently, the usual Experiment 
Station procedure of testing the new varieties for a number of years before 
distribution to the public has not been followed. As soon as seed was 
available it was sent out for trial to growers in every part of the State. 
Each grower was also sent a sample of Stowell’s Evergreen for comparison, 
as this variety is at present grown in the South, where sweet corn is 
grown at all, probably to a greater extent than any other Northern 
sweet corn. Growers were requested to keep records on the relative 
merits of the new varieties as compared to Stowell’s Evergreen and, though 
many failed to do so, a large number complied. These records have been 
carefully tabulated and the results obtained under actual farm conditions 
are presented in the following pages, together with the data secured in 
controlled experiments at various points in the State. 


Height of Plants 


Height of stalk is of importance because, within certain limits, it is 
usually associated with vigor and productiveness. To the commercial 
sweet-corn grower it may also be of considerable importance because of 
the additional forage or silage provided by the taller varieties after the 
roasting ears are harvested. Northern sweet-corn varieties are usually 
very short when grown in Texas. The earlier varieties, such as Golden 
Bantam and Spanish Gold, sometimes grow only knee-high, and even 

' Stowell’s Evergreen and Country Gentleman are frequently less than 
shoulder-high. 

Table 1 shows the average stalk height of Stowell’s Evergreen, Sur- 
cropper Sugar, and Honey June at five stations in Texas. It is evident that 
Honey June averages about 14 inches taller than Stowell’s Evergreen while 
Surcropper Sugar is about 11 inches taller. 

These figures are substantiated by reports from growers. In comparisons 
of Honey June and Stowell’s Evergreen, 73 reports were received from 44 
counties. Of these, 89 per cent stated that Honey June was taller than 

Table 1. Average height of stalk in inches of Stowell’s Stowell’s, 7 per cent 

Evergreen, Surcropper Sugar, and Honey June stated that it was 
shorter, and 4 per 


2 Stowell’s Surcropper| Honey : 

Station Evergreen) Sugar peas, cent reported no dif- 

. ference. In compari- 

Denton, Denton County | 50 | 60 72 sons of Surcropper 

Beeville, Bee County 62 | 73 65 rar i 

Temple, Bell County 66 74 74 mw ar and Stowell’s 

College Station, Brazos Co. | Ata | 64 67 Evergreen, 44 re- 
Weslaco, Hidalgo County | 69 79 85 ; 

Average | 588 | 70,0 72.6 ports were received 

e | | from 25 counties. Of 


these, 95 per cent 
stated that Surcropper was taller than Stowell’s, 2.5 per cent stated that 
it was shorter, and 2.5 per cent reported no difference. Typical stalks of 
Honey June and Stowell’s Evergreen are illustrated in Fig. 1. 
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Fig. 1. Typical stalks of Honey June and Stowell’s Evergreen, The new variety, being 
taller and more vigorous, produces considerably more forage. 
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Time of Maturity 


Most Northern sweet-corn varieties are early-maturing, especially when 
grown in the South. Sureropper Sugar and Honey June are both later 
than any Northern sweet corn but the difference in time of reaching roast- 
ing ear maturity is not as great as might be expected. Results of 52 compari- 
sons for 36 counties of Stowell’s Evergreen and Honey June are shown in 
Table 2 and 34 comparisons of Stowell’s Evergreen and Surcropper Sugar 
in 24 counties are shown in Table 3. 


Honey June requires, on the average, 4.9 days more to reach first silk- 
ing stage than does Stowell’s Evergreen and 4.1 days more than Stowell’s 


Table 2. Time of maturity of Stowell’s Evergreen and Honey June, 52 tests in 36 counties 


Days, planting to Days, first silking to Days, planting to 
first silking first roasting ears first roasting ears 
County 
Stowell’s Honey Stowell’s Honey Stowell’s Honey 
Evergreen June Evergreen June Evergreen June 
| 

Bee 58 65 15 12 73 77 
Bell 65 69 18 15 88 84 
Bosque 69 68 16 17 85 85 
Brazoria 53 56 17 16 70 | 72 
Caldwell 68 73 22 va 90 94 
Callahan 82 86 22 23 104 109 
Cameron 74 80 ; 26 24 100 104 
Collin 68 84 23 15 91 99 
Denton 68 78 28 23 91 101 
Hastland 56 65 22 26 | 78 91 
El Paso 72 82 15 10 87 92 
Fayette 58 61 26 28 84 84 
Grayson 70 ie 16 16 86 93 
Hale 60 69 18 16 73 85 
Harris 52 63 14 12 | 66 75 
Hidalgo 61 63 20 19 81 82 
Jackson 59 58 24 25 83 88 
Jefferson 51 58 12 12 63 65 
Kaufman 63 69 20 19 83 88 
Kleberg 60 66 16 13 76 79 
Lamar 71 75 13 12 84 87 
Lavaca 64 67 14 11 78 78 
Lubbock 68 63 26 26 89 89 
Mills 69 we LG 20 86 92 
Parker 69 77 23 19 92 96 
San Saba 60 67 21 22 81 89 
Smith 68 73 15 22 88 95 
Travis 71 73 | 23 27 94 100 
Upshur 59 68 24 18 83 86 
Uvalde 54 51 20 23 74 74 
Victoria 58 62. 22 21 80 83 
Webb 58 62 23 22 81 84 
Wharton 58 59 21 22 79 81 
Williamson 55 57 15 16 70 73 
Wilson 54 55 17 16 ae ia 
Young 71 17 | 26 20 97 97 

Average 63.0 67.9 19.5 18.7 82.5 86.6 

| | | 


to reach the stage of edible maturity. Both varieties require approximately 
the same number of days from silking to roasting-ear maturity. 
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Surcropper Sugar shows about the same difference from Stowell’s 
Evergreen as does Honey June. It is 4.1 days later in reaching the first 
silking stage and 4.6 days later in reaching edible maturity. 

It should be noted that the comparisons of Stowell’s with Surcropper 
Sugar and with Honey June are made on different farms and in many 


Table 3. Time of Maturity of Stowell’s Evergreen and Surcropper Sugar, 34 tests 
in 24 counties 


Days, planting to Days, first silking to Days, planting to 
first silking first roasting ears first roasting ears 
County rit: SaaS Sse 
Stowell’s Surcropper | Stowell’s Surecropper | Stowell’s Surcropper 
Evergreen Sugar Evergreen Sugar Evergreen Sugar 
| 

Bee 58 59 15 19 73 78 
Bell 65 67 18 18 83 85 
Bowie 49 54 26 26 15 80 
Brazoria 53 54 19 15 12 69 
Brazos 61 66 15 18 76 84 
Collin 62 70 18 17 80 87 
Cooke 58 60 19 25 | 17 85 
Dallas Th 77 24 24 95 101 
Denton 74 15 17 20 on 95 
Falls 80 80 17 17 97 97 
Fayette 13 78 10 9 83 87 
Grayson 73 75 17 15 90 90 
Grimes 65 68 20 20 85 90 
Harris 56 61 16 15 72 716 
Jasper 13 79 21 ye 94 96 
Jefferson 51 53 12 12 63 65 
Kaufman 66 69 16 16 82 85 
Lamar 50 59 25 22 75 81 
Limestone 72 hee 19 18 91 95 
San Saba gl 78 15 21 | 86 99 
Smith 61 69 12. 16 13 84 
Upshur 59 67 24 26 83 93 
Washington 70 73 17 17 87 88 
Wilson 58 59 15 18 713 17 

Average 63.7 67.8 17.8 18.4 81.5 86.1 


cases in different counties. When tests in the same counties only are 
compared it is found that Sureropper Sugar reaches edible maturity in 
83.4 days, on the average; Honey June 84.4 days. In other words, Sur- 
cropper Sugar is slightly earlier, on the average, than Honey June. 


It must be kept in mind that time of maturity in corn is only a relative 
thing, influenced by region, season, and environment. The same variety 
of corn will usually mature sooner in southern latitudes than in northern. 
This is well illustrated by Honey June grown in different latitudes in 
Texas, as shown in Table 4. 


In the counties south of latitude 30°, represented approximately by the 
city of Austin, Honey June reached edible maturity in less time by a week 
than when grown in the central part of the State, between latitudes 30° and 
32° (approximately between the cities of Austin and Corsicana), and in 
less time by almost two weeks than when grown in the northern part, north 
of latitude 32°. 
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The same difference in period of growth is shown when the same variety 
is grown in the same region but planted at 
Table 4. Number of days from different dates. As shown in Table 5, 


i ing- rit 77: . 
planting te ne eweet corn in dif, Honey June reaches the silking stage in 75 


ferent latitudes in Texas days at College Station when planted on 
| | No.of | March 21, but reaches the same stage in 
pee ais : gave | 61 days when planted May 17. In this test 
| South of 30° 80.4 two month’s difference in time of planting 
Wg a eectnrcens 90 eee as has resulted in a difference of about two 


| North of 382° 


| 
| weeks in the time required to reach the 
silking stage. 


Size of Ears 


These new varieties have ears of approximately the same size as their 
field-corn progenitors, Sureropper and Mexican June. This means that 
, ‘ with the shucks on they are con 

Table 5. Effect of time of planting on roast- ‘ 
ing-ear maturity of Honey June. College siderably larger than the ears of 


Station, 1933 crdinary sweet corn. This is es- 

<a ech Te rene Me. pecially true of Sur cropper Sugar, 

Planted to silking eg to as shown by the data in Table 6. 

roasting ears 

) s When the shucks are removed 

March 21 | 75 94 the differences are not so great 
April 5 | 69 88 S Sopa ES 

Tea te = aa because the new varieties have a 

May 3 62 81 higher percentage of shucks than 

May 17 61 80 ; 

ee | does Stowell’s Evergreen. This 


greater shuck weight is, of 
course, desirable in the South because it usually means greater protection 
against damage by corn ear worms. 

In addition to the Station tests shown in Table 6, 41 reports from 24 
counties on Sureropper Sugar and 70 reports from 41 counties on Honey 


Table 6. Relation of shuck weight to total weight of roasting ears 


Av. weight 10 ears, pounds 
Station Variety 
Shucks on |Shucks off} Per cent 
shucks 
Stowell’s Evergreen 8.20 5.30 35.4 
Temple, Bell County Sureropper Sugar 11.10 6.25 43.7 
Honey June 8.77 4.70 46.4 
Stowell’s Evergreen 7.61 5.47 28.1 
College Station, Brazos County Sureropper Sugar 10.838 6.67 38.4 
Honey June 9.69 6.04 37.7 
Stowell’s Evergreen 5.75 3.87 32.7 
Spur, Dickens County Surecropper Sugar 8.04 2.64 67.2 
Honey June 7.28 3.81 47.7 
Stowell’s Evergreen 7.19 4.88 32.1 
Average Surecropper Sugar 9.99 5.19 48.0 
Honey June 8.58 4.85 43.5 
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June have been received from growers. Ninety-five per cent reported Sur- 
cropper Sugar to be larger than Stowell’s Evergreen while 79 per cent 
reported Honey June larger than Stowell’s. 


The chief difference between Surcropper Sugar and Honey June, so far 
as size of ear is concerned, is that Surcropper Sugar, under unusually 
favorable conditions, will make an enormous ear, while Honey June, under 
the same conditions, will increase the number of ears per stalk, and not 
greatly increase the size of individual ears. 


Number of Ears 


The average number of ears per stalk of Stowell’s Evergreen, Surcropper 
Sugar, and Honey June is shown in Table 7. The differences between 
varieties are not great in this respect, though Honey June produces 


Table 7. Average number of ears per stalk of Stowell’s Evergreen, Surcropper Sugar. 
and Honey June 


Average number ears per stalk 


Sais Stowell’s Surcropper Honey 
Evergreen Sugar June 

| | 
Weslaco, Hidalgo County | 1.23 1.06 E22 
Nacogdoches, Nacogdoches County | 1.70 1.19 37, 
Winter Haven, Dimmit County 91 1.48 1.64 
College Station, Brazos County | 1.48 1.48 | 1.32 
Averaze | 1.33 | 1.30 | 1.39 

| | 


slightly more than either of the other varieties. The fact that there is 
very little difference in the average number of' ears per stalk is also re- 
flected in the reports received from growers. In the case of Surcropper, 
54 per cent of the growers reported more ears on this variety than on 
Stowell’s Evergreen, while 46 per cent reported the same or less. In 
comparisons of Honey June and Stowell’s Evergreen, 52 per cent reported 
more ears on the former, while 48 per cent reported the same or less. 


Ear Worm Damage 


One of the chief obstacles to sweet-corn production in Texas and other 
parts of the South has been the corn-ear worm, also known as the cotton- 
boll worm. Northern sweet-corn varieties, developed in a region where 
ear worm is not a serious menace, lack the long, tight shucks which are 
essential to protecting the growing ears against the ravages of the corn- 
ear worm. Consequently, Northern sweet-corn varieties, when grown in 
the South, are severely damaged and often riddled by the ear worms. It 
was this problem more than any other which the Experiment Station 
attempted to solve in breeding new sweet-corn varieties for Texas, and 
it was this problem that made it seem essential to introduce Southern 
field varieties into the breeding program. 
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that in many parts of Texas corn suffers almost a 100 per cent infestation 
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by: the corn-ear worm. If the corn has loose, thin shucks, as do most 
Northern sweet-corn varieties, infestation is synonymous with market 
damage. The larvae feed along the entire length of the ears and render 


Table 8. Record of ear-worm damage to sweet corns at Winter Haven, Texas, 1933 


3 i: 2 gS Ears infested 
eee ~ a5 BAS percentage damaged | Percentage 
Variety* Sg g oo 8 : : marketable 

OOK A 2 |Number) In silk | In silk | Beyond 

A 0] as only and tip! tip 
Honey June 132 4.5 126 Teal 77.0 15.9 84.8 
Surecropper Sugar 124 4.8 118 2.5 69.5 | 28.0 73.3 
Money Maker (Field corn) 172 5.2 163 ley 48.5 50.3 52.3 
Oregon Evergreen 209 12.9 182 0 43.4 56.6 48.8 
Redgreen Hybrid 61 9.8 55 0 40.0 | 60.0 45.9 
Country Gentleman No. 1 169 6.5 158 1.9 29 A 69.0 Bb.0: 
Country Gentleman No. 2 206 8.7 188 1.6 28.7 69.7 36.4 
Golden Sunrise No. 1 149 1.3 147 0 29.9 70.1 30.9 
Extra Early Beverly 125 4.8 119 0 | 29.4 70.6 32.8 
Whipple’s Yellow No. 1 161 3.1 156 0 25.6 74.4 28.0 
Golden Sunrise No. 2 155 3.8 149 Ooi 24.8 74.5 2th 
Golden Bantam No. 1 159 8:8 | 145 0 21.4 78.6 28.3 
Country Gentleman No. 3 168 11.3 149 6.0 | 14.8 79.2 29.8 
Golden Bantam No. 2 73 4.1 70 0 18.6 81.4 21.9 
Golden Bantam No, 3 72 8.3 66 0 16.7 83.3 | 23.6 
White Sunrise 120 9.2 109 0 16.5 83.5 24.2 
Whipple’s Yellow No. 2 123 6.5 115 0 13.9 | 84.3 214 
Buttercup LON | 3.6 106 0 10.4 | 89.6 13.6 
Kingscrost Golden Bantam 36 Bear} 31 0 9.7 | 90.3 22.2 
Spanish Gold 11 0 11 0 9:1, | “90.9 aoe 
Stowell’s Evergreen No. 1 78 1.3 dave 0 6.5 93.5 7 
Stowell’s Evergreen No. 2 108 0.9 107 0 4.7 95.3 5.5 

| | 


*Varieties have been listed in order of merit based on their resistance to ear-worm damage 
as indicated in the column ‘‘beyond tip;”’ the lower the percentage the greater the merit. 


them unfit for commercial use. If the ear has long, tight shucks, the 
larvae may confine themselves to the silks or may damage only the 
tip of the ear. In setting forth the results in Table 8 a distinction has 
been made between the various kinds of damage inflicted by the ear 
worms. In percentage of ears completely free from damage, Surcropper 
Sugar and Honey June are no better than other varieties and not as good 
as some. In percentage of ears damaged beyond the tip, however, both 
Honey June and Surcropper Sugar show much less damage than any other 


Table 9. Ear-worm damage to sweet-corn varieties, College varieties. In Bore 


Station, 1933 centage of market- 
: a * able ears, which 
Numb 
Varley Number’ | ceverely | percent represents all ears 
ears a eS marketable 
amaged completely free 
Surcropper Sugar 410 4 99 teae dathoes a5 
Honey June 885 8 98 yond the tip, Honey 
Stowell’s Evergreen 440 75 83 J > 
Country Gentleman 405 150 63 une ranks first 
Golden Bantam 521 292 44 i 
Spanish Gold 460 460 0 BE ub So 
Sureropper Sugar 


second with 73.3 
per cent, while the next highest variety of true sweet corn, Oregon Ever- 


green, has 48.8 per cent of marketable. ears, and some of the other 
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varieties included in the test are much lower. A similar study at College 
Station, with a smaller number of varieties, was conducted by Dr. R. K. 
Fletcher, with the results shown in Table 9. 


The type of damage usually found in Surcropper Sugar and Honey 
June, as compared to the severe damage usually occurring in Northern 
sweet-corn varieties, is illustrated in Figs. 2 and 3. The less severe damage 
in the new varieties, is partly, if not completely, accounted for by their 
greater percentage of shuck covering, as shown in Table 6 and illustrated 
in Fig. 4. 

The experimental results at Winter Haven and at College Station are 
verified by the reports from growers. Of 60 reports received on Honey 
June, 77 per cent state that this variety had less damage than Stowell’s 
Evergreen, 11.5 per cent state that there was no difference, and 11.5 
per cent report more damage. Of 34 reports received on Surcropper Sugar, 
79 per cent state that it had less damage than Stowell’s Evergreen, 12 
per cent that it had the same, and 9 per cent that it had more. Some of 
the few growers reporting more damage in Honey June and Surcropper 
Sugar than in Stowell’s Evergreen undoubtedly confused infestation with 
actual damage. As Table 8 shows, the infestation in these new varieties 
is about the same for all varieties but the severe type of damage is much 
lower in the new varieties than in any others included in the test. 

It is believed that both of these varieties can be improved in their 
resistance to ear-worm damage by further selection, and breeding work. 
toward this end is now in progress. Other varieties of sweet corn, which 
should have even a higher resistance to ear-worm damage, are also being 
produced by converting Tuxpan and Hasting’s Prolific to sweet corn. 


Quality 


The chief chemical difference between field corn and sweet corn lies in 
the nature of the carbohydrates. In sweet corn these occur as soluble 
polysaccharides, mainly sugars and dextrins; in field corn the sugars and 
dextrins are rapidly converted into starch, a conversion that changes both 
the flavor and the consistency of the kernel contents. 


There has been some question whether sweet corn of good quality could 
be produced by converting field corn to sweet corn. So far as chemical 
composition is concerned there seemed little reason to doubt that this could 
be done. Studies by Lindstrom and Gerhart, of Iowa State College (Iowa 
Research Bulletin No. 98), show that the chemical composition of sugary 
seed segregating from crosses of sweet corn and field corn, is practically 
the same as that of the original sweet-corn parent. 


Table 10 shows some chemical analyses, made by the Division of 
Chemistry, of the mature seed of the new varieties as compared to other 
varieties of sweet corn grown in Texas and in the North. It is noted that 
both of the new varieties are slightly higher in sugars and dextrins than 
Stowell’s Evergreen grown under identical conditions and contain more 
than seven times the amount of sugars and dextrins found in Mexican 
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Fig. 4. Ears of Honey June, Stowell’s Evergreen, and Country Gentleman. The resistance 
of Honey June to severe ear-worm damage is due to the longer, heavier shucks 
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June field corn, included for comparison. Table 10 also shows that neither 
Honey June nor Surcropper Sugar is as high in sugars and dextrins as 


Northern-grown seed of Golden Bantam Evergreen. This brings up the 


Table 10. Percentage of sugars and dextrins in mattre seeds of sweet-corn varieties 


A Total Dextrin Dextrin Total sugars 
Variety Sugar in water in alcohol and 
dextrins 
Sureropper Sugar 6.23 14.37 -50 21.10 
Honey June 5.88 13.04 A3 19.35 
Stowell’s Evergreen (Texas grown) 6.44 10.63 1.56 18.63 
Golden Bantam Evergreen (northern 
grown) 5.31 18.40 14 23.85 
Mosshart Sugar (Texas grown) 8.62 13.12 1.51 23.25 
Mexican June Field Corn | 2.07 41 peal 2.69 
question of whether sweet corn, equal in quality to Northern-grown sweet 


corn, can be produced in the South, because of the higher temperatures in 
this region. There is, however, included in Table 10 one sample of Texas- 
grown sweet corn, designated as Mosshart Sugar, which ‘is practically 
equal to Golden Bantam Evergreen in total sugars and dextrins. Mosshart 
Sugar is a yellow-seeded sweet corn being developed from the Mosshart 
Yellow Dent and will not be ready for distribution until its red cob color 
has been changed to white. Its chemical analysis is included here only 
to show that it is apparently possible to produce sweet corn in Texas 
equal to Northern-grown sweet corn in total sugars and dextrins. 


Another important factor involved in the quality of sweet corn is the 
toughness of the hull, or pericarp. No actual measurements of this factor 
have yet been made on the new varieties but they are undoubtedly less 
tender than other sweet-corn varieties harvested at the same stage. On 
the other hand, they are at least as tender as the field corn commonly 
used for roasting ears throughout the South, and have the advantage of 
field corn in being more than seven times as high in sugars and dextrins. 


The final decision on the merits of these new varieties, so far as quality 
is concerned, must rest with the consumer. On this point the growers 
who have tested Honey June and Surcropper Sugar throughout the State 
are more nearly unanimous than on any other. Of 50 reports received on 
Sureropper Sugar, 96 per cent state that it is superior in quality to field 
corn and 81 per cent consider it equal to other sweet corn. Of 70 reports 
received on Honey June, 94 per cent consider it superior to field corn 
and 80 per cent state that is is equal to other sweet corn. 


This decided and almost unanimous preference of the growers for sweet 
corn over field corn is rather surprising in view of the statements frequently 
made that the Texas consumer prefers the flavor of field corn. It is true 
that field corn has been almost universally used for roasting ears in 
Texas but this custom is apparently due to the previous lack of adapted 
sweet-corn varieties and not, as has so often been claimed, to an inherent 
preference on the part of the consumer for field corn. , 
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Regions to Which New Varieties Are Adapted 


So far as reports from growers are concerned, both Surcropper Sugar 
and Honey June seem to be almost equally well adapted to various regions 
of the State where corn is commonly grown. Of 80 reports received 
from growers of Honey June in 48 counties, 94 per cent state that this 
variety is promising as a roasting-ear corn in their region. Of 53 reports 
received from growers of Sureropper Sugar in 29 counties, 96 per cent 
report favorably on the possibilities of this variety as a roasting-ear corn. 
Judging, however, from other remarks in these reports, and from observa- 
tions made at various substations, it is evident that Honey June has a 
wider range of adaptation than Surcropper Sugar. The latter variety 
seems to be at its best in North Central and Northeastern Texas, especially 
north and east of Temple. In any region south or west of Temple, Honey 
June is probably to be preferred. Honey June has also shown up well 
in North Central and Northeast Texas, though in this region it is several 
days later than Surcropper Sugar in reaching roasting-ear maturity. 

A limited number of growers in other Southern states have also tested 
the new varieties and their reports indicate that these varieties have a 
place, at least in the home gardens, practically throughout the South. 
Favorable reports on Honey June were received from Arizona, Alabama, 
Arkansas, Florida, Georgia, Louisiana, New Mexico, and North Carolina. 
Unfavorable reports were received only from Oklahoma and one point in 
Louisiana. Favorable reports on Surcropper Sugar were received from 
Arizona, Alabama, Arkansas, Georgia, Kentucky, Louisiana, New Mexico, 
North Carolina, and Virginia; unfavorable reports only from one point in 
Louisiana. 

The Texas sweet-corn varieties should hardly be expected to be as well 
adapted in other states as they are in Texas, but they may at least prove 
to be superior to Northern sweet-corn varieties throughout most of the 
South. Still other varieties are needed, however, to meet varying condi- 
tions. The Texas Station is now breeding two varieties that should be 
better than either Sureropper Sugar or Honey June for the Lower Rio 
Grande Valley, and some earlier types that should be especially well suited 
in North Texas. 


CULTURE OF SWEET CORN 


Sweet corn requires so nearly the same cultural conditions as field 
corn that little need be said on this point. Brief instructions are given, 
however, in the following pages and a few references are included for 
readers who desire additional information. 


Planting 


Sweet corn apparently germinates less readily than field corn and should 
not be planted when the soil is too wet and cold. Germination of sweet 
corn can usually be improved, especially when soil conditions are not 
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favorable, by treating the seed before planting with Semesan Jr., a 
commercial organic mercury dust which is very effective in controlling 
the surface-borne fungi. This preparation can be purchased at seed and 
hardware stores. (For further information consult U. S. Dept. of Agri- 
culture Circular No. 34.) 


Time of Planting 


For an early crop of roasting ears sweet corn should be planted as early 
as weather conditions permit. This will vary with different regions of 
the State but approximate dates are as follows: 


South Texas—February 15 to March 1 
Central Texas—March 1 to March 15 
North Texas—March 15 to April 1. 


For the home garden and the market garden a succession of crops is de- 
sirable and repeated plantings should be made at intervals of 10 days or 2 
weeks. Both Honey June and Surcropper Sugar are better adapted to late 
planting than most varieties of corn and Honey June, especially, can be 
planted quite late in the season. At College Station, in 1933, plantings of 
Honey June were made from March to September, resulting in a succession 
of roasting-ear crops from June to November. As shown in Table 5, the 
later plantings mature in less time and are usually not so productive as 
the earlier ones, but if the season is favorable, or if irrigation is available, 
the gardener should be well repaid for his land and labor by having roast- 
ing ears throughout the summer. (For detailed data on dates of planting 
see Texas Agricultural Experiment Station Bulletin No. 397.) 


Spacing 


Since Surcropper Sugar and Honey June resemble their field-corn pro- 
genitors in growth habit, they need approximately the same spacing. 
Spacing experiments with field corn at the various substations of the 
Texas Experiment Station have shown the following distances between 
plants in 3-foot rows to be the most desirable: 


Troup—286 inches 
Nacogdoches—86 inches 
Beaumont—18 inches 

College Station—24 to 36 inches 
Denton—18 to 24 inches 
Temple—24 to 36 inches 
Beeville—24 inches 


Growers in a given region who have a particularly fertile soil or who 
have access to irrigation water, may safely use a closer spacing than the 
one recommended above but the majority of them will) be not far wrong 
if they follow what has proved to be the best spacing on the substa- 
tion in their region. 
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Fertilizers 


Extensive experiments on fertilizers for corn, conducted by Dr. E. B. 
Reynolds, of the Division of Agronomy, have demonstrated that corn- 
shows a marked response to fertilizers at most stations where fertilizers 
have been tested but that the increase in grain production is not usually 
sufficient to yield a profit over the cost of fertilizers. The situation in the 
case of sweet corn grown for roasting ears is somewhat different since a 
roasting-ear crop is generally more valuable than a grain crop and 
uniformity and size of ears are also important considerations. Hence 
fertilizers for sweet corn are probably justified, at least throughout most 
of East Texas. Barnyard manure is the most satisfactory fertilizer that 
can be used and it should be applied at the rate of 8 to 12 tons per acre. 
If barnyard mature is not available, a 4-8-4 commercial fertilizer may be 
used at the rate of 300 to 500 pounds per acre. 


Cultivation 


Sweet corn requires exactly the same kind and amount of cultivation 
as field corn. This means just enough to keep down the weeds and no 
more. Excessive cultivation, either too frequent or too deep, does more 
harm than good, as it injures the root system. The idea that soil 
moisture can be conserved through constant cultivation to maintain a 
soil mulch seems to be an exploded myth. 


Suckering 


Northern varieties of sweet corn often sucker profusely and it has been 
a common practice among growers to remove the suckers during the season, 
under the impression that the yield is thereby improved. This has been 
repeatedly demonstrated to be a fallacious assumption, and numerous 
experiments have shown the removal of suckers to have either no effect 
whatever on productiveness or a depressing effect. 

Fortunately, the new Texas sweet-corn varieties have but few suckers 
and the question of removing suckers is not apt to arise very frequently. 
(If further information on this subject is desired consult Cornell University 
Agricultural Experiment Station Bulletin No. 509.) 


Harvesting 


Sweet corn should be harvested in the milk stage, that is in a stage when 
the kernel, if punctured, exudes a milky liquid. If the kernel contents are 
watery, the crop is too young; if they are doughy, the crop is too old. In 
‘Texas the proper stage is reached in 15 to 21 days after silking. Many 
growers, accustomed to using field corn for roasting ears have a 
tendency to harvest sweet corn at too early a stage. Sweet corn reaches 
its best edible stage slightly later than field corn and remains in an edible 
stage longer than field corn, which must be picked at exactly the right 


time to be of even fair quality, while sweet corn may be of good quality 
over a period of several days. 
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Preserving the Quality 


As has already been pointed out, the chief chemical difference between 
sweet corn and field corn, which makes the former more succulent and 
palatable, lies in the total sugars and dextrins. Sugars and dextrins are 
constantly being converted into starch, both on the plant and after the 
ear is picked, though the change seems to take place more rapidly after 
picking than before. Consequently, sweet corn is of best quality im- 
mediately after picking and should be used as soon after harvesting as 
possible. For the home gardener, whose roasting ears go directly from 
the stalk to the pot, this presents no problem, but the market gardener 
and the shipper should take every precaution to maintain, as much as 
possible, the original quality of their roasting-ear crops. 


Some analyses, by the Division of Chemistry, of sweet corn and field 
corn, after 24 and 48 hours of storage, indicate that the loss of sugars 
and dextrins in field corn is even more rapid than in sweet corn. As shown 
in Table 11, both Surcropper Sugar and Honey June have more than 


Table 11. Effect of storage on percentage of sugars and dextrins (dry-weight basis) 
in sweet- and field-corn roasting ears 


Hours Total sugars 
Variety after Total Dextrins and 
harvesting Bue Ar, dextrins 
| | | 
Sureropper Sugar —....._..__._.. 0 8.33 21.80 30.13 
a2 fe 24 5.70 21.18 26.88 
de * 48 4.12 | 19.08 23.20 
Dimearern a) Derik. 6 Se de 0 6.65 18.54 25.19 
id y 24 4.88 17.30 22.18 
td 48 4.47 16.59 21.06 
Surcropper Field Corn 2s 0 6.24 5.49 Lis 
we 4s 2 24 3.40 8.32 6.72 
om si | 48 2.61 2.99 5.60 


twice the total sugars and dextrins of field corn when fresh. Two days 
of storage at room temperatures reduced the sugars and dextrins in 
Surcropper Sugar about 23 per cent, in Honey June about 16 per cent, and 
in field corn more than 52 per cent. So far as sugars and dextrins are 
concerned, the sweet corn was better, after 48 hours of storage, than the 
field corn when fresh. This should be of considerable importance to 
growers who are shipping green corn to Northern markets. 


One of the most important factors in the deterioration of the quality 
of roasting ears is temperature. The higher the temperature the more 
rapid the loss of sugars and dextrins. Consequently, sweet corn, to be 
shipped, should be picked in the early morning hours and iced as soon as 
possible. Sweet corn for the local market will be improved if the ears are 
chilled for a short time in cold water before delivery. In home canning the 
ears should be processed as soon after picking as possible, and if sweet 
corn is ever to become a commercial canning enterprise in Texas, air- 
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conditioning to control cannery temperatures will probably need to be 
introduced. 
Canning 


Sweet corn makes a much better canned product than field corn and is 
used exclusively by the commercial canneries, there being no market for 
canned field corn. About half of the polysaccharides present in sweet corn 
at canning maturity are water-soluble, occurring in the form of sugars, 
dextrins, and dextrin-like compounds. These are responsible for the creamy 
texture of the canned product. The water-soluble polysaccharides occur 
in much smaller amounts in field corn, and on account of the presence of 
starchy lumps, canned field corn is more or less granular and the creamy 
texture is lacking. 

Corn should be canned as soon after picking as possible. The Texas 
Extension Service recommends the following procedure (Texas Extension 
Service Circular C-93): 

“Shuck, silk, and clean carefully. Cut from the cob without precooking. 
Add half as much boiling water as corn, by weight, heat to boiling, add 1 
teaspoon of salt and 2 teaspoons of sugar to each quart, and fill boiling 
hot into containers. Process immediately at 15 pounds pressure, or 250 
degrees Fahrenheit, quart glass jars for 80 minutes, pint jars for 75 
minutes, and No. 2 C enameled tin cans for 70 minutes. Corn should not 
be canned iin No. 3 tin cans because of the difficulty of heat penetration. 

“A good quality corn will result if the corn is cooked uatil thoroughly 
done (not just to boiling point) and filled boiling hot into containers. 
Process No. 2 cans 10 pounds pressure for 70 minutes.” 


The second method is recommended if the corn is young and tender. 
(For complete instructions on canning, obtain Texas Extension Service 
Cireular C-93.) 

Drying 


Housewives in the East, especially in Pennsylvania and Ohio, still practice 
drying sweet corn, a method learned from the Indians. The drie@ sweet 
corn is claimed to be even superior to canned sweet corn and it is rather 
surprising it has not been more extensively used. In Texas, where, during 
the roasting-ear season, the temperatures and evaporation rates are high, 
the sun bright and the skies usually cloudless, conditions are unusually 
favorable for drying sweet corn without artificial heat and it seems prob- 
able that dried sweet corn will come into greater use for home consumption. 
Sweet corn may be dried according to the following directions (U. S. D. A. 
Farmers’ Bulletin No. 984): 


“Corn intended for drying should be gathered when in the milk stage, 
before glazing and hardening have begun and when the corn is in ideal 
condition for immediate table use. It should be gathered only as rapidly 
as it can be worked up at the drier and must never be allowed to remain 
standing in bags or boxes in the field or at the drier. This is imperative, 


as no product deteriorates more rapidly on standing in a warm place. 
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“The ears are husked and trimmed with a knife to remove any worm 
injuries, but no efforts to remove adhering silks need to be made as these 
are readily separated from the grains after drying. The ears are then 
placed in wire baskets or wire-bottom boxes and plunged into boiling water 
for 8 to 12 minutes. The cooking is completed when the milk is ‘set,’ that 
is, when no fluid escapes from the grains upon cutting them across. 
Younger corn will require a longer period of cooking than the more 
mature ears, so that the corn may very well be divided in husking into 
older and younger lots, which are cooked separately. 

“After cooking, the corn is emptied upon a table, allowed to drain and 
cool sufficiently to be handled, and then cut from the cobs with a strong, 
sharp knife. The knife should be so held that none of the cob is removed 
with the kernels. The adhering glumes, like the silks, are easily screened 
out after the corn becomes dry. The kernels are spread upon trays to a 
depth of 1 inch and dried at 130° to 140° F. The grain should be thoroughly 
stirred several times during the drying to separate any adhering masses 
and equalize the drying. Properly dried corn is hard and semi-transparent, 
and the kernels break with a clean, glass-like fracture when crushed.” 

These directions do not include instructions for sun drying but in some 
preliminary drying tests at College Station, in 1938, it was found that 
sweet corn reached a fair degree of dryness in two days’ exposure to 
sunlight during June. Complete drying required several additional days 
or a few hours in a hot oven. Two days of sun drying, however, removes 
most of the moisture and reduces the volume of the material to a point 
where oven drying is much simpler. 

In these tests the corn was spread in thin layers on wood frames covered 
with hardware cloth, and cheese cloth was spread both over and under 
the corn to keep off flies. It was also found that precautions must be 
taken to prevent small ants from gaining access to the corn during 
drying. This can be easily done by a variety of means, 


SEED PRODUCTION 


The production of sweet corn for seed is exactly like the production of 
field corn for the same purpose except that greater precautions must be 
taken in drying out the seed and in preventing natural crossing with 
field corn. 

Keeping the Seed Pure 


Corn, being a wind-pollinated plant, is easily mixed by natural crossing 
in the field. Each potential seed of corn has its separate silk and each 
silk must receive one or more pollen grains in order for a normal seed to 
be produced. The pollen grains, which are shed in millions by the tassels, 
are carried by the wind from one plant to another and may be transported 
a considerable distance. In order to keep a variety of corn pure it is 
necessary to isolate it from other varieties. It should not be closer than 
500 feet to any other corn variety and, if possible, it should be planted 
to the windward side of other corn. If the prevailing summer winds are 
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from the south, as they are throughout much of Texas, and two varieties 
are planted on the same farm, it is advisable to plant the variety which 
is to be kept pure south of the other variety. 

Fortunately, natural crossing of sweet corn with field corn is readily 
detectable and the contaminated seeds are easily removed. Fig. 6 illus- 


Fig. 5. Mature ears of Honey June. Note the wrinkled appearance of the seed, which 
is typical of all sweet corn, 


trates an ear of sweet corn in which some of the kernels have resulted 
from pollination with field corn. The effect of the foreign pollen is 
immediate. All the seeds which have received sweet-corn pollen are 
wrinkled, glassy, and translucent; all those resulting from field-corn 
pollen are smooth, starchy, and opaque, exactly like any other field corn. 
Such kernels should not be planted. If only a few occur on the ear they 
can be removed with the point of a knife and the remaining seed will be 
absolutely pure sweet corn. If too many occur, however, it is probably 
better to discard the ear entirely, since, in removing the starchy seed, there 
is danger of overlooking a few of them. 


Drying Sweet Corn Seed 


Sweet-corn seed, containing as it does more sugar and dextrins than 
field corn, dries out more slowly and is more subject to molds during 
ripening. If the ears begin to mold in the field it is a good practice to 
harvest them at once, even though they are not mature. Remove the 
shucks and spread out the ears in a thin layer in a well ventilated building 
or outdoors in the sun. Harvested prematurely, the seed may not be as 
plump as completely matured seed, but if thoroughly dried and free from 
mold, the germination will be practically equal to that of mature seed and 
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the plants fully as vigorous. In fact, in some tests we have had good 
germination and vigorous plants from seed harvested in the roasting- 


LULL 
ages 804 


Fig. 6. An ear of sweet corn contaminated with field corn. If contamination occurs, 
the smooth starchy seeds, which are crosses, should be removed before the seed is 
planted. 


ear stage and dried artificially, though this procedure could not be 
recommended as a general practice. 


Preventing Insect Damage 


After the seed is thoroughly dry it should be stored in such a way that 
damage from weevils and grain moths is reduced to a minimum. If insects 
are already present they should be destroyed by one of the following 
methods: 

Heat: An exposure of 120° F. for several hours will kill weevils in all 
stages. It has been determined that the direct rays of the sun in Texas 
in mid-summer, during the hours between 10 a.m. and 4 p.m., generate a 
heat of over 120° F. on a metal surface if the sky is bright and cloudless. 
Where other controllable sources of heat are not readily available, small 
quantities of seed may be freed of weevils by spreading the seed in a thin 
layer, not more than two seeds deep, on a piece of sheet metal and exposing 
to the direct rays of the sun from 10 a.m. to 4 p.m. Treatment should be 
made on as quiet a day as possible and preferably close to some building on 
the south side. 

The seed may also be freed of weevils! by being placed in an over for 
20-30 minutes at a temperature of 146° F. Care must be exercised in 
controlling the temperature, as higher temperatures will destroy the 
germinating power of the seed. 


, 


Carbon bisulfide, commonly known as “high-life,” is a very effective in 
destroying insects but must be carefully used to avoid ruining the germina- 
tion of the seed. Place the seed in a tight container or bin and pour the 
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carbon bisulfide in shallow pans so that evaporation may occur rapidly. 
Use accurately-measured amounts at the rate of 4-6 pounds per 1000 
cubic feet. Ventilate thorughly 24 hours after treatment. Carbon bisul- 
fide is highly inflammable and must be kept away from flame. 


Naphthalene flakes, when mixed with the seed in a closed container, 
will kill both moths and weevils, and will not injure‘germination. Use the 
flakes in preference to the balls, which vaporize too slowly. 


Paradichlorobenzine, sometimes known as Paracide or P. D. B., has the 
same effect as naphthalene and is used in the same way. 


After treating, the seed may be kept free of insects indefinitely by 
storing, if amounts are large, in closed metal cans or bags of 8-ounce 
ducking. If only small amounts are to be stored, this can be done in 
heavy paper bags, sealed at top by gluing or folding tightly, or in glass or 
metal jars tightly sealed or covered over the top with paper or ducking. 
Further insect attack is doubly insured against if naphthalene or paracide 
flakes are mixed with the seed. (For further information consult Texas 
Extension Service Circular MS-198, Texas Extension Service Circular MS- 
205, or U. S. D. A. Farmers’ Bulletin No. 1029.) 


SWEET CORN FOR FEED 


There would be no object in planting sweet corn as a feed crop, since it 
is usually less productive than field corn of the same general type and 
has hard, glassy kernels, which are not relished by livestock and poultry 
until ground. It should be pointed out, however, that sweet corn has a 
feeding value equal or slight superior to that of field corn, so that a crop 
planted for roasting ears will still mature almost a normal feed crop if 
there is no market for the roasting ears. 


The digestible nutrients of mature sweet corn and well-cured dent corn 
are as follows, occording to “Feeds and Feeding,’ by Henry and Morrison: 


Well-cured Mature 
dent corn sweet corn 


Crude protein “ UT et Pe SR 7.5 8.5 
Carbohydrates a vd) Sis eS 67.8 64.5 
Pate Be A oe oes 4.6 7.8 

Total penn 5 Nes = BP : soca 85.7 89.4 
Nutritive ratio = ris ion iin ereiatad 10.4 9.5 


One of the objections made by shippers of the Lower Rio Grande Valley 
to growing sweet corn instead of field corn is that sweet corn, if it cannot 
be sold for roasting ears, is a total loss, while field corn, under the same 
conditions, can be utilized as a feed crop. The data on digestible nutrients 
show that this is an erroneous claim, the sweet corn being actually 
slightly superior to field corn in both protein and fat. 

There is practically no difference in the digestible nutrients of the 
stalks and leaves of sweet corn and field corn, and sweet corn should be 
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fully equal to field corn for silage. The forage produced by sweet corn, 
after the roasting ears are harvested, should be an important consideration 
to the commercial grower. ; 
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THE HOME GARDEN AND ORCHARD IN THE 
WICHITA VALLEY 


L. E. Brooxs* AND C. H. McDoweEtu+ 


The opportunity to raise a garden that provides a supply of fruits, 
flowers, and vegetables is one of the most attractive features of life in a 
rural community. Further, arranging and planting the home grounds are 
sources of continuous satisfaction and means of increasing the value of 
a property. With a soil that is high in fertility, climatic conditions 
that are favorable for the growth of numerous vegetables, fruits, and 
ornamentals, and with an abundant supply of irrigation water to supple- 
ment rainfall, such as are found in the Wichita Valley, the home grounds 
can be made to add greatly to the family subsistence and to present an 
attractive and inviting appearance. The information contained herein is 
based largely on adaptability tests and experimental work carried on at 
the Wichita Valley Experiment Station. 

When considering the production of food in the garden or orchard one 
has many possibilities to consider in coping with the weather or climatic 
problems. There is the choice of selection of types and varieties suited 
to local conditions, of selecting location with regard to wind protection, 
air drainage, and ease of irrigation, and of choosing the proper time for 
planting each crop so as to take advantage of the best season of the 
year for that particular crop. For example, one should not set out a 
variety of peach which records show has never, on account of late spring 
freezes, produced a normal crop in five years of bearing when a variety 
that has missed only one crop out of five is just as readily available. 
Likewise the growing of spinach should not be attempted in summer, 
since it has been found to reach its greatest possibilities in the fall 
and winter months. 

The total annual rainfall in this section is ample for the production 
of most crops if it were properly distributed over the seasons. But 
since the heaviest rainfall may be in October one year and in July or 
December the next, with a fluctuation in monthly rainfall of less than one 
inch to over twelve inches, we are fortunate in having an abundance of 
irrigation water supplied by the three large lakes. It should be under- 
stood thoroughly that irrigation is merely supplementary to rainfall and 
applied accordingly. There are times when it is not necessary to irrigate 
a crop for several weeks or maybe not at all if it is a short-season crop. 
On the other hand it may be necessary to produce a crop on irrigation 
water alone. It is very necessary to irrigate before a crop begins to 
suffer. Do not wait too long hoping it will rain. A little too much 
moisture is better than permitting plants to wilt by withholding irriga- 
tion. The furrow method of irrigation is most satisfactory except with 
fields sowed broadeast, in which case the border method is used. Row 
crops are cultivated in a manner that will leave a furrow between each 


*Horticulturist stationed at Substation No. 16, Iowa Park 
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row through which the irrigation water may be allowed to flow, where- 
as in broadcast crops, where cultivation is not possible, raised borders are 
plowed at distances ranging from a few feet apart to several hundred 
feet apart, depending upon the slope of the land. The borders hold or 
help to control the water, which would be impossible on sloping ground 
without them. The length of time to permit the water to flow or remain 
on the ground depends a great deal on the nature of the soil. On a loose 
sandy soil that is readily permeable the water may be shut off almost 
by the time the flow has covered the field or filled the furrow. On the 
extreme heavy soils that are not so pervious it may be necessary to let 
the water stand or flow over the land for a much longer time to get 
the desired penetration of moisture. Care should be taken not to over- 
irrigate or let the water stand too long. It is also necessary to provide 
good drainage so that surplus water may get away. 

Although Wichita Valley soils are in the main still quite fertile, it is 
true that continuous removal of crops from the soil without putting 
something back will eventually exhaust the plant foods, and the land will 
cease to produce profitably. To avoid this disaster it is necessary to 
maintain fertility and proper tilth by growing crops and turning them 
under for green manure, and by the use of suitable comm>rcial fertilizers, 
liberal applications of barnyard manure, together with a system of crop 
ration that provides deep-rooted crops following shallow-rooted crops 
and legumes following grass crops. Leaf vegetables may follow root 
vegetables. There are a number of crops that may be used for green- 
manure crops. Sorgo and sudan are excellent. Sorgo will yield the 
heaviest tonnage of green stuff. Legumes should be used where crops 
following are not susceptible to cotton root-rot. Although legumes may 
not supply as heavy tonnage of green material as sorgo, they have the 
ability to fix free nitrogen in the soil, which increases the supply of 
this important plantfood element. Sesbania and cowpeas are the best 
summer legumes for this purpose, while the Austrian winter peas are best 
for winter. These crops should be sowed broadeast and be permitted to 
grow just before the first seeds are mature and then plowed under. This 
will give maximum growth and there will be no later trouble with volun- 
tary plants coming from seed if allowed to mature on the plants before 
being turned under. Rate of seeding sorgo should be four to six pecks 
per acre. Sudan twenty to thirty pounds per acre, Sesbania thirty pounds 
per acre, cowpeas and Austrian peas three to four pecks per acre. 


Leafy Vegetables 


Asparagus can be readily available from every home garden in the 
Wichita Valley with a minimum of effort. Being a salt-tolerant and 
water-loving plant, asparagus thrives here under irrigation. Not only 
is this plant suited to local conditions but it has thus far been fairly 
free from disease and insect troubles. A bed containing two or three 
‘dozen plants should provide the average family with fresh tips in season 
and some to can for out-of-season use. A planting can best be established 
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with giant-sized one-year crowns. Good fertile soil that is well drained is 
best. The ground should be plowed deep, eight or ten inches, and 
harrowed to a good mulch. Furrows are then opened to a depth of four- 
teen to sixteen inches in heavy soils and eighteen inches in light sandy 
soils. Six inches of well-rotted barnyard manure is placed in the bottom 
of the furrow and covered with a layer of three to four inches of soil. 
This brings the furrow up to a depth of six inches in heavy soils and eight 


Fig. 1. Asparagus in the Wichita Valley. Food is being stored in the roots for the 
early spring harvest. 


inches in light soils. The crowns are then placed in the furrow with the 
roots spread evenly. Only three or four inches of dirt should be placed 
over the crown at first and the remainder of the furrow filled gradually 
with successive cultivations. Where a small bed is desired the plants may 
be placed three feet apart each way, but where a larger planting is to 
be made the plants should be spaced two and one-half feet apart in rows 
that are six feet apart. The time to plant is March 15 to April 15. Clean 
cultivation should be given and the bed should be irrigated at about ten- 
day intervals during the growing season except when there is sufficient 
moisture from rainfall. While no increase in yield has followed application 
of commercial fertilizers, asparagus responds to heavy application of barn- 
yard manure. All of the plant growth should be disked or spaded back 
into the soil as soon as the tops have been killed by frost in the) fall or 
winter. No tips should be harvested until the second year after planting, 
as the plant requires this much time to become well established. A 


crop of beans, peas, radishes, or other early crop may be grown between 
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the rows the first year after planting but not later. Mary Washington, 
a rust-resistant strain, is the leading variety for this Valley. 


Cabbage, Cauliflower, and other Crucifers: Cabbage may be grown with 
fair success if care is given to control insects and to provide proper 
culture. Kohl-rabi is easy to produce. Cauliflower, broccoli, and Brussels 
sprouts have been grown in this Valley but, are more often failures than 
successes. In most instances with these three crops the showing is 
excellent in the early stages of growth but they fail to head satisfactorily 
at time of maturity. Chinese cabbage planted about the first of March 
will, for a time, make an excellent growth suitable for salads, but in 
most instances it fails to head after-hot weather comes on. The earlier 
varieties of cabbage have proved to be the best for this section, and the 
earlier they may be started in the field the more sure they are to succeed. 
Plants for all of these crops should be started in the hotbed or cold frame 
for a time before being transplanted to the open field. This is for the 
purpose of hardening the plants to withstand light freezes after they are 
set in the field about March 15 to 31. Hardening of the plants is 
accomplished by removing the canvas or glass from the cold frame for a 
few days before transplanting. Varieties recommended for the Wichita 
Valley are Golden Acre, All Head Early, Early Jersey Wakefield, Copen- 
hagen Market, and Earliest Flat Dutch. Long-season varieties such as 
All Season, Red Rock, and Savoy may be grown but with more hazards to 
overcome. Cabbage should be set 15 to 18 inches apart in rows 36 inches 
apart. 


Cabbage is susceptible to three very serious insects—the cabbage worm, 
plant lice, and the Harlequin bug. The cabbage worm may be controlled 
with an arsenical spray, composed of one ounce of powdered arsenate 
of lead and an inch cube of laundry soap disolved in one gallon of water. 
The soap acts as a spreader and causes the spray to adhere to the plant 
evenly, which is essential. Arsenical sprays should not be used after the 
head begins to form, as this insecticide is poisonous when eaten. Where 
such sprays are used the outer leaves should be stripped and discarded. 
Usually if the insects are controlled up to one month before maturity, 
further control measures are unnecessary. The United States Food and 
Drug Administration has set up the following limits of tolerance: lead 
0.014 grains per pound of commodity; arsenate 0.01 eral per pound of 
commodity; fluorine banned. 


The cabbage and turnip aphid, which is the most destructive plant 
louse attacking this crop, may be controlled best by using a six per cent 
nicotine dust applied under a canvas to hold the gases and to force them 
into and under the leaves. Another method is to add one tablespoonful of 
nicotine sulfate (Black Leaf 40) to each gallon of arsenical spray applied 
for worms and thereby get both insects with one treatment. Nicotine may 
also be added to arsenate of lead dust to control lice. However, the dust 
method is more successful if properly applied. The Harlequin bug is not 
such an easy problem. Neither the stomach poison nor the contact spray 
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or dust will control it. These red-and-black stinking! bugs must be hand- 
picked or permitted to collect on a trap crop of mustard or kale, which is 
then sprayed with kerosene or covered with straw and burned. Hand- 
picking the mature bugs that first appear early in the season is the surest 
control measure. 


Kohl-rabi can be grown both in the fall and spring. Plants are grown in 
the hotbed or cold frame for early production or the seed may be planted 
directly in the field later. The plants should be spaced six to nine inches 
apart in eighteen-inch rows where hand cultivation is given or in three- 
foot rows for horse cultivation. White Vienna is the leading variety 
but Purple Vienna is good and is sometimes desired for colored salads. 


Cabbage and related crops require an even distribution of moisture 
and therefore should receive frequent irrigation but care should be given 
to proper drainage, for they will not stand “wet feet.” Cultivation should 
always follow irrigation as soon as the ground is dry enough; the cultiva- 
tion should be just deep enough to form a good loose mulch. Rather 
heavy application of barnyard manure plowed into the soil prior to planting 
is recommended. 


Lettuce is a cool-weather crop and should be grown in autum or spring, 
or with some protection it may be grown even in winter. In fact, the only 
way to grow head lettuce of quality in this section is to start it about 
December and grow it to maturity in cold frames or in some protected 
place to head about April or May before the weather gets too hot. If 
lettuce heads during the summer months, which it seldom does, it is usually 
bitter in taste and not desirable. Loose-leaf or curly lettuce may be 
grown at almost any time except in the hottest months. To be of good 
quality, lettuce should be grown in rich soil with the best of care in 
order to get that rapid, succulent growth so essential to quality. Lettuce 
of some kind should be a part of every home garden for a good part of 
each year. Some growers have a small cold frame especially for growing 
winter lettuce, usually of loose-leaf type. For dates and rate of seeding, see 
chart. Grand Rapids and Early Curled Simpson are the leading loose- 
leaf varieties, while New York or Wonderful, Big Boston, and Hanson are 
the heading types. 


Onions: The home garden in this Valley can be a source of onions for 
the table almost the year round, either green or as dry bulbs. Onions may 
be started in the home garden by the use of sets, seedlings, or seed. 
Sets are small onions grown the year before while seedlings are young 
plants grown from seed in the open seed bed in the milder section of the 
State or in cold frames in the local valley. Sets are not used as much 
as they once were, as plants are coming into more general use. Plants 
of the Bermuda type, of which Crystal Wax is the best, may be set out 
in January or not later than March first. This should give fresh green 
onions in-April and mature bulbs in June. Varieties of other types such 
as Sweet Spanish, Prizetaker, and others mature a few weeks later than 
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the Crystal Wax. Sweet Spanish and Prizetaker have been grown very 
satisfactorily from seed that were sown in March and that matured in 
August. Sometimes the tender seedlings are killed out by spring winds, 
but if the seedlings once get started to growing there is little likelihood 
that this will happen. Crystal Wax seeds sown in March mature bulbs in 
July. These are usually smooth but are somewhat small in size. They 
are excellent for picking. Mature onions and even culls from the current 
season’s crop may be set out in September, October, or November v0 
produce fresh green onions through the winter and spring months. An 
onion weighing from one-fourth to one-half pound usually produces a 
bunch of five to ten green onions. If these are left in the field until 
summer they will mature a seed crop in June. 

The onion is a heavy feeder and good rich soil is desirable. Soil prepa- 
ration is the same as for other garden crops. Plants and sets should be 
grown in 18-inch rows and spaced four inches apart or closer if some ar> 
to be thinned out for fresh green’ onions. Seed may be planted to stand 
two to three inches if some of the plants are to be thinned for green 
onions. Onions are fairly free from disease and insects in this section with 
one exception. Cut worms sometimes destroy the crop but this can be 
avoided by keeping the field and fence rows cultivated and free of weeds 
through the winter months. Common winter weeds are the carry-over 
hosts for this pest and should not be permitted to grow. 


Parsley and Cress: These two crops can be grown in every backyard 
or garden. They are easy to grow and can be had almost any time of the 
year. A very small bed of each would supply the home with an abundance 
of greens for flavoring salads and soups and for garnishing meats and 
other foods. Parsley does well in either sun or shade and thrives in almost 
any good soil. Leaves may be dried for winter use. Double Curled and 
Plain Leaf are the leading varieties. Cress, sometimes called pepper 
grass, is most easily grown. Its greens should be cut while young and 
tender. It will keep putting out new growth. Plant in any good soil 
and water frequently. Fine Curled is the leading variety. 

Spinach, Mustard and Other Greens: Spinach, mustard, turnip greens, 
chard, collards, kale, rape, and New Zealand spinach are the crops that may 
be grown for greens in the Wichita Valley. Spinach is the most important 
with the others ranking about in the order named. Spinach, mustard, 
turnips, and rape do best in fall or winter, planted August 31 to November 
15. Turnips may be planted even earlier than August 31 and spinach 
later than October 1, the time of planting depending on weather conditions. 
Mustard may be grown with fair success in spring or early summer. 
Frequent plantings of mustard should be made, as it reaches edible 
maturity in a short time. Kale and collards may be grown in either the 
spring or fall but best in the fall. Chard and New Zealand spinach are 
excellent for summer greens and being very drought-resistant find a 
distinct place in the dryland gardens. Spinach, rape, and turnips are 
usually sown broadcast for fall and winter greens. Spring and summer 
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crops should be planted in rows to permit cultivation. For dates and rate 
of seeding turn to the chart at the end of the section on vegetables. 
Greens are easily grown and should be produced in every garden. Most 
of these crops are fairly free from disease in this section but are occasionally 
attacked by a heavy infestation of plant lice which may be checked by 
dusting with a three per cent nicotine dust. Chard and New Zealand 
spinach are sometimes subject to attacks by the garden web worm. These 
attacks are readily noticed by the presence of webs and partially-devoured 
leaves. When these attacks occur, all of the infested foliage should be 
cut and destroyed. The plants will readily put out a new tender growth 
of greens. Varieties recommended for the Wichita Valley include: spinach 
—Bloomsdale Savoy, Long Standing, and Prickly or Winter; Mustard— 
Southern Giant, Curled, and Tender Green; turnip—Seven Top and Shogoin; 
chard—Lueulluss; collards—Southern and Georgia; kale—Dwarf Curled; 
rape—Dwarf Essex; New Zealand spinach. 


Reet Crops 


Beets are among our best adapted vegetables and are most easily 
grown. Successive plantings should be made in the home garden from 
March to September. Beets planted late in th2 fall may stand until 
January or even all winter if it is a mild one, and may be pulled when 
needed. Beets do well in almost any type of soil. They are fairly free 
from insect damage in this locality but are slightly susceptible to cotton 
root-rot and therefore should follow some non-susceptible crop in the 
rotation. Plant in rows three feet apart and thin to three or four inches 
apart in the row. Detroit Dark Red, Crosby’s Egyptian, Early Blood 
Turnip, and Ohio Canner are excellent varieties for this Valley with a 
possible preference for the first two named. 


Carrots are among the indispensable vegetables in the Wichita Valley 
home garden. Although not so easily grown as beets they are quite 
successful and good-quality carrots are being grown in tests on this 
station and by local truck farmers and gardeners. Carrots do best in a 
sandy loam soil that is reasonably rich in organic matter (humus). 
Frequent cultivation should be given to insure smooth straight roots. 
A liberal application of manure is helpful. Irrigate often enough to 
insure an even distribution of moisture. Good drainage is essential. 
Carrots are somewhat susceptible to cotton root-rot and it is best for them 
to follow some non-susceptible crop in the rotation. Many different 
varieties including Chantenay, Danvers Half Long, Oxheart, Improved Long: 
Orange, Early Golden Ball, Half Long Nantes, and others have been 
grown here successfully but Chantenay is the outstanding variety with 
Danvers Half Long possibly second in demand. See chart for dates and 
rates of seeding. Carrots are slow to germinate and are difficult to get 
up to a good stand during hot weather. 


Parsnips require about the same cultural care as beets and carrots. 
The seed germinates slowly and it is difficult to obtain stands,especially on 
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some of the heavier soil types that tend to dry quickly and form a crust. 
A light, friable soil is best. They may be grown as an early spring crop 
planted in March or they may be planted about the first of September for 
a fall crop, although germination is very difficult at this time. Hollow 
Crown and Guernsey are standard varieties. 


Irish Potatoes may be grown in the spring or fall. The spring crop 
should be planted about March 1 to 15 and the fall crop not later than 
August 10. Soil preparation is the same as for general garden crops. 
Seed pieces should be planted ten to fifteen inches apart in rows that are 
three feet apart. The seed pieces should be dropped in furrows and covered 
to a depth of four inches; in extra-tight heavy soil three inches is sufficient. 
In the preparation of seed potatoes it is best to cut them into fairly large, 
blocky pieces containing one or more eyes. Do not cut thin or wedge- 
shaped pieces. When smal! potatoes are saved from the spring crop to 
be used for seed in the fall planting they must be stored in a cool, shady 
place. Only those above one inch in diameter are suitable for seed and 
anything below one and one-half inches in diameter should not be cut into 
two or more pieces, but should be planted whole. It is best to sprout the 
seed potatoes for fall planting. This may be done by placing them under 
a wet straw mulch in a shaded place for three to four weeks before plant- 
ing time. Use six to eight inches of straw and keep it moist but not 
soppy. Irish Cobbler and Bliss Triumph are the two popular varieties. 
Only light yields have been obtained. 


Radishes do well in this Valley and can be in every home garden a 
greater part of each year. To provide fresh, tender radishes for the 
table continuously, successive plantings may be made about two weeks 
apart except during the coldest and the hotest part of the year. They 
may be grown in protected places, as in a cold frame, even in winter. 
Any fertile, moist, friable soil will produce radishes. Sufficient moisture 
and a loose soil are essential to a quality product, for a radish must be 
grown quickly if it is to be the best. Where radishes are grown on the 
heavier soils of the Wichita Valley frequent cultivations are necessary to 
keep the soil loose so that the roots will develop smoothly. The roots 
remain in prime condition for only a few days, hence the necessity for 
repeated plantings. There are a number of radishes that do well, such as 
Long Scarlet, White Icicle, French Breakfast, Chartier, Early Scarlet 
Button, Scarlet Globe, and Sparkler. They may be planted in rows or 
broadcast. Do not plant too thick. 


Turnips may be grown for either roots or greens. They like cool 
weather and do best here in the fall, although they may be grown in 
the spring. Turnips have a wide adaptation and are not particular as to 
soils. Any rich soil will do if given proper treatment. They have been 
grown with satisfaction on almost all soil types in. this Valley from the 
lightest to the heaviest. Heavy soils must be well cultivated and evenly 
watered to insure good smooth turnips. Turnips may be planted as early 
in the fall as the weather will permit, usually about September first, 
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or earlier if there is a cool spell with some rain. They may be sowed 
broadcast or in rows in the fall; for spring planting they do best in rows. 

Fall turnips may be left in the ground and pulled when needed for the 
table, pulled and stored in the cellar, or hilled and covered with straw and 
earth. Among the varieties that do well are Purple Top, White Globe, White 
Egg, Shogoin, Amber Globe, and Seven Top. 


Fruit Vegetables 


Beans are a warm-weather crop; yet the extreme conditions of mid- 
summer in this Valley demand that they should be planted as soon as the 
ground is warm in the spring (April) so that the crop will mature before 
the weather gets too hot and the humidity too low. Or they may be 
planted in late August for a fall crop. Bush beans should be planted to 
stand about three to four inches apart in rows thirty inches apart. This 
will require one pound of seed to one hundred feet of row. Choice 
varieties are Bountiful, Giant Stringless, Burpee’s Stringless Greenpod, 
and Golden Wax. The pole bean, of which Kentucky Wonder is the most 
popular variety, should be spaced about six inches in three-foot rows. 
They will require trellising or should be planted where they may run on 
the fence. Lima beans, both pole and bush may be grown in this section also, 
with possibly greater success than green and wax beans. Planting and 
cultural methods are the same. Henderson Bush and Fordhook are the lead- 
ing bush limas and Carolina or Sieva is the outstanding pole lima. 


Cantaloupes reach a high degree of perfection in this Valley and succeed 
on both the light and heavy soils. It is sometimes difficult to obtain 
stands in the heavier types but this may be overcome by planting a little 
more seed. Cantaloupes may be planted in hills 4 to 6 feet apart in rows 
that are 6 feet apart or they may be planted in drills 6 feet apart and 
thinned to one plant every 3 feet. Vines are trained along the row so 
that cultivation may be continued as long as possible. In periods of 
drouth this crop should be irrigated every ten days to two weeks. Melons 
usually rot when they have been partly submerged in irrigation water; so it 
is important to have the rows on slightly raised beds and irrigate in 
furrows. 


The melon aphis (plant lice) frequently attacks ‘the cantaloupe in 
destructive numbers but these may be controlled by frequent application of 
a dust made of one ounce of nicotine sulfate to 16 ounces of lime. The 


dust is prepared by mixing the ingredients and placing in a closed can 
with a handful of small stones and shaking until there is a perfect 
mixture. It is more effective if the dust is applied under a canvas. 
The vines should be dusted on the first indication of the presence of lice, 
which are always accompanied by the condition commonly called honey 
dew. Successive dustings should follow every few days until the in- 
festation is wiped out. 
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Superfecto and Hales Best are the standard cantaloupes for this section, 
with preference for the former. There are many other varieties suitable 
for the home garden including Hearts of Gold, Emerald Gem, Rocky Ford, 
Honey Ball, Burrell’s Gem, and Banana. Hearts of Gold is especially good 
for the home garden. 


Cucumbers respond to the same cultural care, including dates and rate of 
planting, as cantaloupes. A few hills will supply the family with fresh 
cucumbers and some to pickle. Mulching around the vines with straw has 


Fig. 2. Cantaloupes in the Wichita Valley planted in rows to allow for cultivation. 


proven beneficial in some instances. This holds moisture and eliminates 
the necessity for cultivation. It also gives a clean surface for the fruit to 
develop on. One of the greatest hazards to the growing of cucumbers 
is the insect pest known as the striped cucumber beetle. Only a little less 
important is the twelve-spotted cucumber beetle. These insects frequently 
attack the young plants soon after they emerge and may completely 
destroy them within a day or two. They may be checked by applying 
nicotine dust under an air-tight container that is left over each hill for at 
least two minutes. The nicotine dust on and around the plant also acts 
as a repellent. One part barium fluosilicate to three parts hydrated lime 
makes an effective dust. Where only a few hills are planted in the garden 
it might pay to place cheese-cloth protectors over the hills until the plants 
begin to make runners. The melon aphis sometimes attacks cucumbers; 
it may be controlled in the same way as when on cantaloupes. 
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Early Fortune and Davis Perfect are the leading standard varieties. A 
new variety, Woodruff’s Hybrid, is showing up well also. Early Cluster is 
a good pickling type. The West India Gherkin produces enormous yields 
and should be included in the home garden when pickles are desired. 


Eggplant: This is a warm-weather plant that requires a fairly long 
growing season for maximum production. Plants should be started in 
the hotbed about two months before time to set in the field, which is about 
May 1 in this section. The plants may be transplanted in the same 
manner as tomatoes and peppers. They should be set about 18 inches to 
2 feet part in rows that are 3 feet apart. A 380-foot row of good healthy 
plants will supply the family table, as they are very productive. The 
culture is the same as for other garden crops. Eggplants are attacked by 
many destructive insect pests including both chewing and sucking types. 
Among the more important ones are plant lice, lace bugs, flea beetles, and 
leaf hoppers. The secret of success in growing eggplant in this locality 
seems to lie in the control of these insects. It has been found a good plan 
to dust every ten days to two weeks with a 6 per cent nicotine dust to 
which has been added arsenate of lead amounting to about one-fifth of the 
mixture. This dusting program should begin when the plants first emerge 
in the hotbed. It is also advisable to dip the plants in a 4-4-50 Bordeaux 
solution when transplanting, care being taken to have the plants dry before 
setting them in the ground. Eggplant blight, or phomopsis rot, which 
starts as a brown spot on the fruit and enlarges in a circular manner 
until it may cover the entire fruit, may be controlled by spraying with a 
solution of 4-4-50 Bordeaux when the first evidence of the disease occurs and 
by destroying all infested fruits. Black Beauty and New York Spineless 
are the leading varieties for this locality. 


Fieldpeas: Although usually considered as a field crop cowpeas are becom- 
ing more and more important as a vegetable for table use. They are used 
fresh, either snapped or shelled, or for canning. They are also harvested 
as dried peas and stored. Crowder, Cream, and Blackeye are among the 
leading varieties for table use. Successive plantings of peas may be made 
from May 1 to August 15. Peas do well in almost any kind of soil. They 
should be planted to stand three to five inches apart in rows three feet 
apart. Frequent irrigations and cultivation are conducive to greater yields, 
but they are rather hardy and will stand considerable dry weather. After 
a crop is harvested the vines are fine for turning under as green manure. 


Okra: Plant okra about April 15 to May 1. It does well on almost all of 
the different soil types in the Wichita Valley. Sow the seed a few inches 
apart and thin to stand 12 to 18 inches apart in rows that are 3 to 4 
feet apart. Give frequent cultivation until the plants are large enough to 
shade the ground. Supplement rainfall with irrigation to supply an even 
distribution of soil moisture. Okra should be harvested when the pods 
are young and tender and if none are permitted to ripen it will continue 
to bear fruit until frost. Okra may be canned! for winter use. A row a 
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few yards long will supply the family table. Dwarf Green, Long Pod, 
and White Velvet are good varieties for this locality. 


Garden or English Peas, as they are popularly called, do exceptionally 
well if given a good garden soil and proper cultural care. This vegetable 
will stand light frosts and may be planted as early as March 1 so that 
the crop will mature before hot weather comes on. In the home garden it 
is well to plant some of the smaller and earlier sorts such as Radio, Little 
Marvel, Laxton Progress, and Premium Gem for table use early and some of 
the main crop varieties like Bliss Everbearing and Senator Improved for 
later use and for canning. Peas may also be grown in the fall if planted 
the last of August. The earlier sorts are best for fall planting. English 
peas require an even supply of soil moisture to give best results; there- 
fore it is necessary to irrigate frequently, perhaps once a week unless it 
rains. Each irrigation should be followed by cultivation. Peas should be 
planted to stand two to three inches apart in rows that are three feet 
apart. This requires about two pounds of seed to plant one hundred feet 
of row. Peas are susceptible to mildew and also to invasion of plant lice, 
but if planted as early as March 1 they usually mature with a minimum 
of damage. Plant lice may be controlled by dusting with nicotine dust 
composed of six per cent nicotine sulphate (Black Leaf 40) and dry 
lime or by spraying with Nictrol, which is effective when the temperature 
is as low as 50° F. 


Peppers: Both hot and sweet peppers are exceptionally well adapted 
to Wichita Valley conditions. A good rich soil containing plenty of humus 
is ideal for this crop. Pepper plants are produced in the same manner 
and at the same time as eggplants, discussed above. They should be set 
18 to 24 inches apart in rows 36 inches apart. Continue cultivation until 
the plants are mature and irrigate even longer if necessary. With proper 
care peppers+will bear until killed by frost. So many different uses for 
pepper make it a very important garden crop. Hot pepper may be made 
into sauces or dried for winter use, while sweet pepper, besides being used 
fresh for stuffing or in salads, may be pickled in brine for winter use. 
Certain varieties like Sunny Brook and California Wonder are fine 
pimentos. Chinese Giant is the leading sweet pepper in this Valley 
because of its large size and good yields. California Wonder, which has 
unusually thick flesh, and Ruby King are good. Tabasco, Long Red 
Cayenne, and Red Chile are good hot types. 


Pumpkins seem to be perfectly adapted to Wichita Valley soils and 
climatic conditions but the squash bug is a great hinderance to the success 
of this crop. Where squash and other host plants are grown there are 
usually masses of bugs ready to attack the pumpkins about the time 
they are setting the first fruits. The bugs injure most parts of the 
plant and especially the young fruit, in some instances completely clean- 
ing the field before many fruits are mature. If there are not too many 
bugs to start with, they may be held in check by hand-picking the adults 
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and the eggs which are found on the under side of the leaves and destroy- 
ing them. Pumpkins require the same cultural care as other vine crops but 
should be planted in hills 10 to 12 feet apart. They may be grown 
in with corn or some other tall crop, as they will stand some shading. 
Pumpkins may be stored in a cool well-ventillated place for several 
months. 


Big Tom and Kentucky Field are important large varieties, while Small 
Sugar is the outstanding small variety. The Striped Cushaw is also well 
adapted to local conditions. 


Squash: Many varieties of squash are well adapted to Wichita Valley 
soil and climatic conditions. The cultural care is the same as for other — 
vine crops. The squash bug is a most serious pest affecting this crop. 
Handpicking the mature bugs that first appear in the spring is the 
most effective control measure. Early White Bush, Golden Summer Crook- 
neck, Summer Straight Neck, Giant Crookneck are among the leading sum- 
mer squashes. Fordhook and Winter are among the best winter types. 


Sweet Corn: Corn is one of the most difficult crops to grow in this sec- 
tion on account of the extreme hot dry-weather conditions at time of 
pollination and the prevalence of the corn-ear worm, which riddles the 
roasting ears. However, Dr. P. C. Mangelsdorf of the Main Station has 
greatly aided in this difficulty by developing a new variety of sweet corn 
known as Honey June which has many characteristics of the common 
Mexican June field corn, among them a strong, close shuck around the tp 
end of the ear which is a barrier to the corn-ear worms. Sweet corn may 
be planted about March 25 to April 5 for the early crop and about the 
first of July for the fall crop. Plant to stand two feet apart in three- 
foot rows. Soil preparation is the same as for field corn. The ground 
should be plowed to a depth of six to eight inches and given sufficient 
intervening tillage to provide a good mulchy seed bed. Frequent irriga- 
tion to supply an even distribution of soil moisture is necessary during dry 
weather. Always follow an irrigation with a shallow cultivation as soon 
as the ground is dry enough. This not only destroys weeds but also forms a 
muleh which conserves moisture and permits better areation of the 
soil. 


Tomatoes: While the tomato is one of the most important garden crops, 
the Wichita Valley happens to be in that portion of West Texas in 
which, with the exception of certain locations, tomatoes are often sterile 
through a greater part of the summer months. The limiting factors seem 
to be tied up with weather conditions, especially temperature and humidity. 
It is evident that there are varietal differences which amount to the dif- 
ference between a fair yield and no crop at all. 


Out of some 20 or 30 varieties tried out on this station we find that 
June Pink, Sunnybrook Earliana, Break O’ Day, Pritchard, John Baer, and 
McGee are the best large-fruited varieties for this section, while the 
small-fruited types such as Spat, Red Cherry, Red Pear, and others are 
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al! good. June Pink and Sunnybrook Earliana are outstanding for yields 
while Break O’ Day and Pritchard with smaller yields give fruit of better 
quality. Varieties that tests thus far show to have little or no merit 
here include Marglobe, Dwarf Stone, The Burpee, Burpee’s Selfpruning, 
Tangerine, Beefsteak, and Oklahoma Canner. 


Tomato seed should be planted in the hotbed or cold frame 6 to 8 
weeks before time to set the plants in the field, which should be done 
about April 15 to 30. It:is best to get good strong plants in the field as 
early as weather conditions will permit. Tomatoes should be set 2 to 4 
feet apart in rows that are 4 to 6 feet apart, cultivation continuing as 
long as the vine growth will permit. Irrigation should be made at about 


VEGETABLE PLANTING GUIDE* 


Quantity | 


| 186 Distance 
Vegetable | Planting dates nae Between |In_ rows,| Remarks 
| ft. of row |rows, feet! inches 
Asparagus Mar. 15-Apr. 15 50 crowns 6 18-30 May be planted 
in beds 
Beans Apr. and Aug. 1 pound 214-3 3-4 Poles require 
more room 
Beets Mar.-Sept. 2 ounces 14-3 3-4 
Broccoli Hotbed Dec., Jan. 67 plants 3-4 18-24 
Brussels Sprouts | Hotbed Dec., Jan. 67 plants 3 18 
Cabbage Hotbed Dec., Jan, 67 plants 3 18 
Cauliflower Hotbed Dec., Jan. 67 plants 3-4 18-24 
Cantaloupes April-July 1 cunce 6 36-72 
Carrots March-May 1% ounce 13423 3-4 
Celery Feb.-April 14, ounce 2-3 6-8 
Chard March, April 2 ounces 3 6-8 
Collards Mar.-May, Sept., Oct. 1 ounce 3 12-24 May be broad- 
: east in fall 
Cucumber April-June 2 ounces 6 36-72 
Eggplant Hotbed Feb., Field, Apr. | 14 ounce 3 12-30 
Kale Mar. Apr., Aug.-Oct. 1 ounce 3 4-6 Broadcast in 
fall 
Kohlrabi April, May, Aug. 1% ounce 14-8 6-18 
Lettuce Feb.-May, Aug.-Nov. % ounce 14-3 6-8 More room for 
head 
Mustard Feb.-May, Aug.-Nov. 's ounce 1% 8-4 = 
Okra April, May 2 ounces 3 12-18 
Onion (seed) March and Sept. 1 ounce 1%-3 2-4 
Onion (plants) Jan.-Mar. 800 plants 14-8 4 
Parsley Mar.-Apr., Sept.-Oct. 1 ounce 1%-§ 8-4 May be planted 
. i b 
Parsnip Mar., Apr., Sept. Vs ounce 1%-8 3-6 ike me 
Peas, English Mar., August 2 pounds 14%-8 2-4 
Peas, Field May-August 1 pound 3 3-4 May be broad- 
. st 
Pepper Hotbed, Feb., Field, Apr.} '4 ounce 2-3 15-18 ey 
Potato . March and August 4 -1 peck 3 10-15 
Pumpkin April, May 1 ounce 10-12 10-12 ft. 
Radish Mar.-June, Aug.-Noy. 2 ounces 1% +8 2-4 May be broad- 
east in fall 
Rape Jan.-May, Aug.-Nov. 1 ounce 14-3 3-6 Broadeast in 
i= fall 
Spinach Mar.-Apr., Aug.-Nov. 1 ounce 14-3 4-8 Broadcast in 
Squash April-August 1 ounce 8-6 36-72 <4 
Tomato Hotbed Feb., Field, Apr. | 4 ounce 4-6 18-48 
Turnip Mar., Apr., Aug.-Oct. 1 ounce 1% -3 38-6 Broadcast in 
: fall 
Watermelon April, May 1 ounce 10-12 10-12 ft 


*For Wichita Valley area. 
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ten-day intervals, except when it rains, for as long as the vines are bear- 
ing. Ordinarily the heaviest part of the harvest comes late in the fall 
and for that reason a gardener should not destroy his tomato vines 
because they are not fruiting in midsummer. Tomatoes may be planted 
following other spring crops in June or July for a fall crop. This crop 
will grow on any fertile well-drained soil. Liberal application of barn- 
yard manure is recommended. This should be plowed into the soil before 
the crop is planted. 


Watermelon: The light sandy soils along the river bank are ideal for 
melons but they do fairly well on other soil types. Watermelons require 
about the same spacing and cultural care as pumpkins. The melon aphis 
is the most important insect pest but it can be controlled the same as 
described above. Watermelons respond to liberal application of well- 
rotted barnyard manure. A shovel full or two placed under each hill 
several weeks before planting is good provided the manure is free from 
disease-carrying agencies such as old watermelon rinds. Stone Mountain, 
Irish Grey, Halbert Honey, Wonder Melon, and Golden Honey are good 
varieties in this section. The Tom Watson, a favorite in other sections, 
does not seem to do so well here. Some varieties of watermelon set an 
abundance of fruit and some thinning might result in larger specimens. 


Home Orchard Management 


Location: The first step in starting an orchard is to select the location. 
A north slope is best, but in case of homes on small tracts there is little 
or no choice. A location near the house is desired. This point is also 
settled for the small-tract owner. Orchard trees on low flat areas usually 
winter-kill more easily than trees on an elevation where there is air 
drainage. 


Soils: Deep, well-drained soils are preferred. Here are some things to 
avoid in the location of an orchard in the Wichita Valley: Do not set fruit 
trees on the type of soil commonly called hog-wallow land, nor on land 
that is too shallow, that is, where a hard pan is found at one foot or less, 
nor in soils in which the water table is too high, say, under four feet. 
Where there is a high water table the tree develops a shallow root system 
above the water table and during very hot dry weather it is likely to 
suffer as does any shallow-rooted tree. 


Soil Preparation: Fruit trees need good cultural conditions as does 
any other crop. Therefore it is important that these factors be con- 
sidered in starting and maintaining’ an orchard. It is well to grow and 
turn under a good green-manure crop before the young trees are set. 
Red top cane is an excellent crop for this purpose, as it gives a maximum 
yield and is free from root-rot, which must be kept out of the orchard. 
Turning the cane under in July or August gives time for it to largely de- 
compose and time for the ground to be put in readiness for setting the 
trees in December. Where well-rotted barnyard manure is available it 


\ 
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may be used instead of the green-manure crop, or both may be used. 
Have the land clean and in a good state of tilth when the trees are 
set. If the land is in mesquite or has a crop on it that is susceptible 
to root-rot, it is advisable to plant the field to grain sorghum or some 
other crop that is non-susceptible to root-rot for at least four years before 
setting it to fruit trees. Even with the more resistant peaches and plums 
growing such a crop for a period to eliminate cotton root-rot is desirable. 


Obtaining Trees: Success of the home orchard in the Wichita Valley 
depends largely on selection of varieties and on obtaining good nursery 
stock to start with. Varieties will be discussed under the different fruits. 
Young trees should be purchased from reliable nurserymen who 
specialize in quality stock that is free from disease. Strong healthy one- 
year-old trees are best. When received, each tree should be examined 
carefully for any trace of imperfection or disease such as crown gall, which 
if present should disqualify the order and the trees should be burned. 
Crown gall may be recognized as a brown warty swelling sometimes 
accompanied by a mass of small roots. 


’ Time and Method of Planting: Fall planting, November or December, is 
considered best for fruit trees in this locality. When the young trees are 
received from the nursery they should be set out as soon as possible and 
with the minimum exposure to the roots during the operation. Orchards 
are usually laid out in squares with the same distance between trees 
each way. This may be done by staking the sides of the field at 
intervals desired between trees and running furrows between stakes each 
way. The intersections of the furrow mark the location of the trees. 
Distances will be discussed under separate fruits. A hole should be made 
large enough to place the roots of the tree naturally and to a depth about 
one inch below what it was in the nursery. Cut the top of the young 
tree back to a height of 18 to 86 inches where the head is to be 
formed. 


Cultural Care: Orchard trees should be cultivated frequently to destroy 
weeds and provide a mulch. When the trees are small they may be 
intercropped with strawberries, cantaloupes, melons, tomatoes, or other 
crops that are not particularly susceptible to the root-rot disease, provided 
the young trees are not crowded with these crops. Only one or two rows 
of the inter-crop should be planted between tree rows. It is important 
to grow cover crops to be turned under for green manure. Small grains 
or Austrian winter peas should be used. Austrian winter peas are 
especially recommended for the winter planting, since they are leguminous 
and tend to increase the nitrogen supply in the soil. Austrian peas may 
be planted in September and October and turned under in the spring. 
It is not advisable to grow summer legumes in the orchard. Especial 
eare should be taken when growing a summer intercrop in the orchard to 
see that the moisture supply is adequate for trees as well as for the 
summer crop. 
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Combine with Poultry: The home orchard combines well with poultry, 
as it provides an ideal run or pasture. Spinach, rape, or small grain 
sowed in the orchard makes an ideal green pasture for poultry during 
winter and may be permitted to make sufficient growth to be turned under 
as green manure in the spring. The trees supply shade for poultry, which 
in turn aids in keeping down insect pests. 


Tree Fruits 


Apples and Pears: Attempts to grow apples and pears in the Wichita 
Valley have been entirely unsuccessful. In tests with more than 200 
trees covering 38 varieties of apples and 17 varieties of pears on this station 
started in 1926, not one tree of any of these varieties has ever justified 
its existence. At this date (1934) only a very few weak and diseased 
trees remain. The losses have been almost exclusively due to cotton 
root-rot. In the face of these facts it is apparently assuming a big risk 
to plant apple or pear trees in the home orchard. 


Apricots: Certain varieties of apricots are fairly hardy in this locality 
and with the proper control of a very common disease known as leaf spot,often 
yield a light to medium crop of good-quality fruit. The leaf spot is first 
noticed as minute purplish spots on the leaves, which may enlarge con- 
siderably and turn to a brown or grayish color. The spots are later 
observed on the small fruits and eventually appear as dark pits, which 
may actually cover the fruits and cause them to fall off before maturity. 
The branches may be affected also. The leaves and current fruit crop 
may be protected by spraying with 4-4-50 Bordeaux just after the bloom- 
shed and then again two weeks later. 


Apricots should be set 20 to 25 feet each way. Head the young trees 
back to 18 to 36 inches when set. This will cause a number of side 
branches to form the first season. Three of those side branches equally 
distributed around the tree and five to six inches apart on the trunk should 
be left to form primary scaffolds. These will, after a time, be headed back 
to an outside lateral some 3 to 4 feet above the ground. The idea is 
to force the growth upward and outward to form a tree of the low- 
spreading type. In pruning any tree always cut to a side branch to 
avoid stubs. If the framework is well established at the time of the first 
dormant pruning only a systematic thinning out and heading back will 
be necessary during succeeding seasons. Cultural practices have been 
discussed under Home Orchard Management. The Moorpark is the most 
promising variety. 


Cherries: True cherries are as poorly adapted to the Wichita Valley 
conditions as are apples and pears. A cherry-plum hybrid, the Compass 
Cherry, does well here and is a fairly consistent bearer. Culture of the 
Compass Cherry is the same as for other cherry-plum hybrids, discussed 
under plums. 
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Nectarines: The nectarine is in the same class with the peach as to 
hardiness of tree, but a number of varieties that have been tried here 
have all proved to be shy bearers. The culture is similar to that given 
peaches. 


Peaches: The peach is one of the best adapted tree fruits in this 
section. However, success lies almost wholly in proper selection of va- 
rieties. While there are a few varieties that bear rather consistently 
there are many others that have been under test for a number of years 
and have never borne a good crop of fruit. Freezing weather at bloom- 
ing time is the principal limiting factor. A week’s difference in time of 
blooming may be the difference between a fair crop of fruit with one 
variety and no crop at all with another. In tests on this station during 
the past seven years with several hundred trees involving 56 different 
varieties of peaches, it has been found that certain varieties merit a place 
in the home garden. These varieties are named and described in the 
following list, which is arranged in order of the date of ripening. 


PEACHES RECOMMENDED FOR THE WICHITA VALLEY REGION 


Variety Color Free cr Cling Ripening 
Mayflower white with red blush semi-cling May 25-June 5 
Early Wheeler white, red blush cling June 1-June 15 
Alexander red eling June 5-June 20 
Triumph yellow, red cheek free June 15-June 25 
Carman white, red cheek semi-free June 20-June 30 
Dr. Burton white with red cheek semi-free June 30-July 15 
Champion white free July 20-Aug. 8 
Smith Indian white splashed with red cling Aug. 20-Sept. 1 
Salwey yellow, dark-red splash semi-free Sept. 25-Oct. 5 


The Dr. Burton has been the outstanding variety from the standpoint 
of consistency in bearing and good yields. This variety has missed only 
one crop in five since the trees reached bearing age. Carman ranks second, 
with Alexander and Triumph running close. 

For cultural care of the peach see discussion on orchard management. 
The trees should be spaced 20 feet each way. Pruning is similar to that 
discussed under apricots except that it should be a little heavier. It is 
usually necessary to cut back about one-fifth in order to keep the tree 
headed low. 


Peaches are subject to attack by numerous insects and diseases some cf 
which may be controlled by spraying. The following spray schedule is 
recommended for control of the curculio, scab, and brown rot: 


First application: When 75 per cent of the petals have fallen use one 
pound of lead arsenate with four pounds of hydrated lime to each 50 
gallons of water. \ 


Second application: When the small peaches are exposed or about ten 
days after the falling of the petals use the same as the first. 
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Third application: About two weeks after the second application or 
four weeks after the petals fall, use self-boiled lime-sulphur, 8-8-50, or dry- 
mix sulphur time for control of brown rot and scab. 

The peach-tree borer, a very destructive insect pest whose presence is 
indicated by the sawdust around the base of the tree and by the secretion 
oozing from the trunk, may be controlled by the paradichlorobenzene 


Fig. 3. Peaches under cultivation on Station. Only late-blooming varieties bear 
consistently. 


treatment. This treatment can be given only in a short period of time 
each year about October and usually on trees that are four years’ old or 
older. After removing the surface layer of earth from around the trunk 
of the tree, place the material, which is in powder form, in a circle 
around the tree about 2 to 3 inches from the trunk and mound over with 
earth to a height of 6 to 8 inches. For trees from 3 to 6 years old use three- 
fourths ounce; for older trees use one to one and one-half ounce, the amount 
depending upon the diameter of the trunk. The powder changes to a gas that 
is heavier than air and that penetrates downward and outward into the 
holes made by the borer in the crown of the tree and kills the borers, 
which at this time of the year have left the upper part of the tree and 
gone below the ground surface for the winter. Do not apply to young 
trees or place it too near the older ones. 


Plums: Plums are only a little less important as a home-orchard fruit 
in this section than peaches, and as in the case of peaches, success lies 
largely in the selection of varieties. From a study of more than 40 varieties 
on this station in the past seven years six varieties are recommended for 
the home orchard. 


22. CIRCULAR NO. 70, TEXAS AGRICULTURAL EXPERIMENT STATION 


The Opata, Sapa, and Compass Cherry are cherry-plum hybrids that 
are proving to be outstanding in this section. The Opata is the heaviest- 


PLUMS FOR THE WICHITA VALLEY 


Variety Description Ripening Dates 
Opata dark skin with green flesh June 10-June 20 
Sapa dark skin with deep dark flesh June 15-June 25 
Compass Cherry bright red skin, yellowish flesh June 15-June 25 
Burbank dark-red over yellow background June 15-July 5 
Gold bright yellow July 15-July 30 
Omaha red, yellow flesh Aug. 5-Aug. 20 


yielding plum but the Sapa has fruit of a little higher quality and is becom- 
ing very popular with the housewives for canning and preserves. 


Culture is the same for plum as for peaches except that the spacing may 
be -closer, especially with the cherry-plum hybrids, as they make a small 
close-growing tree. Fifteen to eighteen feet should be far enough for 
these small varieties. 


In the pruning of the plum, the framework is established in much the 
same manner as in the peach. However, much less pruning is required 
after the tree comes into bearing. It is necessary to thin out only 
crowded and interfering branches. 


Small Fruits 


Berries: Blackberries and dewberries are being grown with fair success. 
The lighter sandy loam soils are best for these crops although they have 
been grown on the heavier types. Land preparation and culture is the 
same for grapes and other fruits. 

Blackberries and dewberries are set 2% to 844 feet apart in rows 6 
to 9 feet apart, while the Youngberries should be set 9 by 9 feet. They 
are very rank growers and need to be trellised. A two-wire trellis similar 
to the Kniffin grape trellis, only not so high, is used. Where no trellis 
is provided the long canes should be cut back so that the plant will take 
more of a bush form. It is best not to place the new vines on the 
trellis immediately after pruning in the summer but wait until the follow- 
ing spring after danger of severe freezing is over, just before the fruit- 
ing season. The canes are not as susceptible to winter injury on the 
ground as they would be on the trellis during the winter. 

The Youngberry, frequently described as a large dewberry with a rasp- 
berry flavor, is finding favor among the local growers and is an excellent 
berry for the home garden. The Dallas and McDonald blackberries and the 
Austin dewberry are leading varieties. 


Grapes: Certain varieties of grapes are well adapted to local soil and 
climatic conditions. Yet there is one important obstacle to be coped with 
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and that is cotton root-rot. The solution lies in selection of resistant 
varieties. Some of the more popular varieties are being grown but with 
heavy losses, and to set them out is a risk. Varieties that have been 
found to be quite resistant to the disease are Champanel and Lomanto. 
Other varieties that show extreme vigor and hardiness are [Ladano, 
Armalaga, Lukfata, and Elvicand. 


Grapes should be set ten feet apart each way. The rows should run 
north and south to get the most sunlight and receive less damage from 
wind. Land preparation should be the same as discussed under home 
orchard management and equal care should be exercised in obtaining 
plants. The vineyard should be cultivated, except for growing cover 
crops for soil improvement as discussed under orchard management, and 
irrigated often enough to insure an even distribution of soil moisture. 


November or December is the time to set out grapes although it is 
sometimes done in March. Strong, vigorous, one-year-old plants are best 
for starting a vineyard. When the plants are received they should be set 
at once. In preparing the plant for setting one should trim all broken or 
jagged roots to a fresh, clean cut and prune the top to two good buds 
on a single cane, choosing the best cane. 


At the end of the first growing season the vine will consist of a number 
of canes. The straightest and best of these canes, if long enough to 
reach the top wire of the trellis may be supported by a stake or string 
and cut off even with the top wire if the four-cane Kniffin system is 
used or just below the wire if the Munson system is used. Both of these 
systems are used in this section. After the cane that is to be the trunk 
is supported and topped back, many buds or side shoots will likely 
appear. All of these except two strong branches for each wire of the 
trellis should be removed. These two branches should be trained in opposite 
directions on the trellis. At the end of the second season these canes 


should be cut back to a few buds, the number depending on the vigor of the 
vines. It will be necessary to keep all surplus canes removed from the 
trunk. In succeeding seasons it will be necessary to replace the fruiting 
canes from spurs for the purpose near the head of the trunk if the Munson 
system is used or from side shoots if the Kniffin system is used. 


Strawberries do best on the Wichita fine sandy loam soil. There are 
some fields in the Valley that have given remarkable results. It seems 
that on the Wichita fine sandy loam soil type the plants do not die in 
summer as badly as on other types. In many locations it has been difficult 
to earry the plants through the summer even though they have become 
well established and made a good growth before the advent of hot weather. 
Some varieties have proved to be more hardy than others and it is through 
this, and careful irrigation practice, that this difficulty will in all prob- 
ability be at least partially overcome. Among 18 different varieties tried 
here on the Station, Premier showed the greatest hardiness, while a local 
strain was second best. 
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Decorative Plantings 


The attractiveness of a home, whether urban or rural, may be greatly 
enhanced by the addition of a lawn, flowers, trees, and shrubs—not by just 
a conglomerate mass of plantings thrown together, but by a carefully 
planned planting design that invites one to use the grounds and enjoy 
their beauty. 

In planning improvements of the home grounds, one should consider 
certain principles, whether the homestead is to be simple or elaborate, 
extensive or confined. If it is a new place, and buildings are yet to be 
constructed, a complete plan covering the entire lay-out may well b2 
perfected before any operations are started. Type of buildings, location 
of buildings, and planting plan should all be worked out together. Points 
to be considered in locating the buildings include accessibility, water 
supply, drainage, wind protection, and desirability of outlook. These points 
are influenced in no small degree by the possible effects of the planting 
program. Where buildings are already established the problem is modi- 
fied somewhat. But whether the buildings are new or old there should be 
certain objectives in mind when it comes to planting the home grounds. 

Since the house should be made an integral part of the homestead, one 
objective in the planting program is to “tie the house to the grounds” 
with what is called foundation plantings. Foundation plantings are groups 
of shrubs located at corners, in angles, and along side walls of the house 
to break the foundation line. The plants should be in irregular groups and 
not in straight lines along the walls. Plants to be placed under windows 
should be low-growing shrubs such as Pyracantha, Rochester Ligustrum, or 
Jasminum nudifloruwm; plants for corners and straight walls may be larger 
but usually should not grow to more than two-thirds the height of the 
wall. Some of the Ligustrums, of which there are several types suited to 
this section, are useful for this purpose. See list of plants for further 
suggestions. 

Straight lines of the outer boundaries can be broken with border plant- 
ings. These groups should be irregular in design, because it gives a more 
pleasing effect and makes the lawn appear more expansive. Where the 
grounds are large enough for such arrangement, groups may be arranged 
in such a manner as to form recesses on the lawn where one part is 
partially obscure from the other part. This lends distance to the effect 
and makes the grounds seem more expansive, but it can be accomplished 
only on fairly large areas. Small areas should not be broken up with 
promiscuous plantings, either beds or specimens. 


The lawn is an important part of the landscape (see Figure 4). It 
requires good soil, plant food, moisture, and drainage the same as the 
flowers and shrubs. The native Buffalo grass, so common in the pastures 
in this part of Texas, is proving to be a splendid lawn grass. It is easy 
to transplant and requires less attention than most other lawn grasses or 
mixtures. 
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Trees for shade and background must be provided for. Tall-growing 
trees back of the house and on either side near the front help to frame 
the setting as well as provide background. Pecan, hackberry, sycamore, 
and American elm are the best shade trees for this section. Some of the 
large evergreens such as Redecedar, Chinese arborvitae, and Arizona 
Cypress may be utilized in background plantings. 

Most homes have need of screens and windbreaks. The garage, poultry 
house, or other out-buildings can be wholly or partially hidden from view 
by properly selected plantings. Where a quick-growing or temporary 
screen is desired the Salt Cedar and Vitex are good. If a permanent 


Fig. 4. Farmstead of Substation No. 16; the lawn is an important feature of the 
landscape plan. 


sereen is desired it is best to use evergreens. Arizona Cypress, Redcedar, 
and Chinese arborvitae are well suited to this purpose if the location 
affords space enough. These specimens are also well suited for permanent 
windbreaks and on larger grounds make desirable plantings. Trellised 
vines may be used for smaller spaces. : 

Flowers are welcome in every home. There are many annuals and 
perennials that thrive in this Valley. Flowers should not be scattered about 
the place in conspicuous beds but should in general be confined to the 
flower garden, although perennials can often be fitted into some of the 
border plantings. The flower garden should ordinarily be cut off from 
the lawn or other part of the grounds by a group or hedge to give it 
individuality. 

Ornamental plants whether trees, shrubs, or perennials require cultural 
care the same as any other growing crop. Clean cultivation and sufficient 
irrigation to supplement rainfall is the general requirement. Barnyard 
manure is the best soil improver. 
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TREES AND SHRUBS RECOMMENDED FOR THE WICHITA VALLEY 


Trees for shade: 
Pecan, American Elm, Hackberry, Sycamore, Green Ash. 


Trees for windbreaks and large borders or hedges3 
Redcedar, Chinese Arborvitae, Arizona Cypress, Salt Cedar, Vitex. 


Shrubs suitable for small borders: 
Amur Privet, Salt Cedar (sheared), Vitex (trimmed). 


Trees and shrubs for screens: 
Arizona Cypress, Chinese Arborvitae, Redcedar, Amur Privet, Salt Cedar, Vitex. 


Specimen trees and shrubs: 
Flowering Willow, Redbud, Arizona Cypress, Redcedar. 


Shrubs suitable for foundation plantings: 


Amur Privet, Waxleaf Privet, Blackleaf Privet, Nepal Privet, Pyracantha lalandi, 
Rochester Ligustrum, Jasminum nudiflorum, Nandina, Vitex (trimmed), Coralberry. 


Evergreen for group plantings: 


Large—Arizona Cypress, Redcedar, Chinese Arborvitae. 

Medium—Baker’s Pyramidal Arborvitae, Rosedale Arborvitae, Compact Arborvitae. 

Small—Bonita Arborvitae, Berckmans Golden Arborvitae, Meldensis Arborvitae, Spiny 
Greek Juniper. 

Prostrate—Pfitzers Juniper. 

Broadleaf-—Blackleaf Privet, Waxleaf Privet, Pyracantha, Rochester Ligustrum Jasminum 

nudiflorum, Nandina domestica. 
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